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The Wengern Alp station of the Jungfrau Railroad. 
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GARBAGE DISPOSAL AND THE HARBOR CHANNELS. 

The United States government is engaged in dredg- 
ing a great 40-foot channel from deep water off 
Sandy Hook to the Narrows within New York Har- 
bor. If a 40-foot contour line were drawn on the 
chart, it would be found to extend across the harbor 
mouth well inside of Sandy Hook lightship; and when 
the channel is completed, incoming vessels of the 
largest size will be able to sail from deep water to the 
Narrows without any of the tortuous and difficult 
navigation which at present is a source of more or less 
anxiety to incoming vessels, especially if they hap- 
pen to be of the draft and length of our largest trans- 
atlantic liners. Unfortunately, the success of the 
scheme is menaced by the fact that the waters outside 
of Sandy Hook are used as a dumping ground for 
city refuse; and the enormous amount of refuse that 
is unloaded year by year from the city's scows would 
seem to be at last producing the disastrous results 
which have been feared by those who are interested In 
preserving unobstructed navigation into this harbor. 
A Sandy Hook pilot recently reported that in several 
places south-southwest and south-southeast from the 
lightship, and within a radius of three-fourths of a 
mile, the cast of the lead showed only 7 y 2 fathoms ' 
where from 11% to 16 fathoms are called for by "the 
chart. Here is a matter that demands the immediate 
attention of the government. Seven and a half fathoms 
is within five feet of the depth to which the new chan- 
nel is being dredged, and if this shoaling up is due to 
the dumping of city refuse it may be taken for granted 
that the formation of these shoals will be continuous. 
As matters now stand it looks as though we were 
undoing with one hand what we are doing with the 
other. In any case, the present method of garbage 
disposal is an extremely crude and provincial one for 
the metropolis of the western hemisphere. It is also 
distressingly "sloppy" and untidy. The neighboring 
shores of New Jersey give evidence of this, for they 
are adorned with a variegated fringe of 'domestic ref- 
use and "cast-offs" that would do credit to the back 
alleys of a western mining camp. 



THE WILLIAMSBURG BRIDGE FIASCO. 

With the announcement by the Bridge Commissiop- ' 
er that the Williamsburg Bridge will be open for use 
by the first of December, the public is brought' face 
to face with a fiasco which has been foreseen for 
many months by those who have watched the attitude 
of the trolley companies toward this great public 
work. It is a positive fact that when this great $20,- 
000,000 thoroughfare is at last thrown open to the 
public, it will be practically useless, for want of trans- 
portation facilities to carry the people across it. It 
is a noble structure, -its broad platform, one hundred 
and twenty feet wide, having provision for no less 
than six lines of railway; yet on the first of December, 
when* it is officially declared open, there will not be 
a single elevated or trolley car ready to cross it, "neither 
will there be a single yard of track laid upon it, nor 
the slightest prospect that any such tracks will be 
laid for many months to come. 

The public of New York and Brooklyn, discouraged 
and disgusted with the crowded and indecent condi- 
tions of interborough travel across the river, have 
been longing for the opening of this bridge with an 
expectation begotten of very real and ever-present dis- 
comfort. For seven long years they have watched its 
growth, yet at the very hour when this great public 
work is at last pronounced at their service, it is found 
to be utterly useless as an immediate solution of 
transportation difficulties. 

Thus do we add another chapter to the serial story 
of municipal mismanagement and civic discomfort. 

The guilty parties in this matter are not far to seek. 
When the public is told that the administration solic- 
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ited bids from the trolley companies for the privilege 
of using this $20,000,000 structure many months ago, 
and that no response whatever has been made, they 
will understand pretty clearly at whose door the re- 
sponsibility for this fiasco is to be laid. If the press 
of the city is now openly charging that the trolley 
companies are holding back in the belief that the 
urgency of the situation will compel the administration 
to permit them to cross the bridge on their own 
terms, they have themselves to thank for the impu- 
tation. Whatever may have been the history of 
franchise-granting in the past, we cannot bring our- 
selves to believe that the transportation companies 
are so fatuous as to believe at this late day that 
they can lay hands upon enormously valuable fran- 
chises, such as the one in question, without ren- 
dering an adequate compensation to the city's treas- 
ury. A few months ago, when the Scientific 
American referred to the possibility of such a dead- 
lock as that which now confronts us, reference was 
made to the fact that there was nothing to prevent 
the city from laying its own tracks across the bridge, 
and operating the line at the extremely low cost which 
was proved to be possible in the case of the Brooklyn 
Bridge. And if such tracks were laid, it would also 
be within the city's power to extend these tracks to a 
connection with its own Rapid Transit subways. There- 
by it would rescue the Williamsburg Bridge from a 
tyranny which, if it is not contemplated, is at least 
very strongly suggested. There is not the slightest 
question that ultimately, as the Rapid Transit subway 
is extended, there will be a growing disposition to have 
the city construct, own, and operate its own system of 
transportation, and we believe that if the city govern- 
ment were to at once lay tracks across the bridge and 
connect them, as suggested, with the subway, it would 
merely anticipate a control which, as matters are now 
going, seems likely to be accomplished before many 
decades have passed. It is true that under the pro- 
posed arrangement double fares would be necessary in 
making the trip from New York to suburban Brooklyn 
or back; but judging from the present attitude of the 
trolley companies toward the bridge, the suburbanite 
wili pay a double fare in any case. 



IMPROVEMENTS IN TUNNEL-BORING PRACTICE IN 
LONDON FOR DEEP-LEVEL RAILROADS. 

In view of the tunnel-boring operations that are now 
in progress through the bed of the Hudson River, and 
which we recently described in the Scientific Ameri- 
can, a description of the methods employed in simi- 
lar operations beneath the River Thames in England 
will be interesting. 

There are at present several tunnels either completed 
or in course of construction beneath the River Thames, 
either for deep-level tube railroads or pedestrian com- 
munication between the opposite shores at the lower 
reaches of the river, where bridges cannot be con- 
structed and a ferry system is not satisfactory. All 
of these tunnels have been bored upon the Greathead 
shield principle, with conspicuous success; but several 
precautionary measures have been adopted to insure 
to the men working in the borings absolute safety 
from the water pressure and other dangers, and several 
improvements, the results of previous experiences, 
have been effected in these boring operations and the 
erection of the tunnel. 

There are two tunnels at present approaching com- 
pletion beneath the bed of the river, one a footway 
tunnel connecting Greenwich on the southern shore 
with the Isle of Dogs on the northern bank, and a rail- 
road tube forming a section of the Baker Street & Wat- 
erloo Tube Railroad. 

The footway tunnel is 1,217 feet in length and is en- 
tered at either end from a shaft. In constructing this 
tunnel the contractors had to build it at such a level 
that it was possible to dredge a channel in the river 
500 feet in width and 48 feet deep at high tide. This 
stipulation necessitated the tunnel shelving downward 
from either shaft to a point in the center of the water- 
way. This gradient is generally 1 in 15. The tunnel 
itself is of 12-feet 9-inch internal diameter, and is 
built up in the usual manner of cast-iron segments 
bolted together. 

Boring was carried out from a caisson sunk on each 
bank. These caissons were composed of two skins of 
steel segments bolted together, the inner or smaller 
caisson having an internal diameter of 35 feet and the 
outer one an internal diameter of 43 feet. The 4 feet 
all-round space between the inner and outer walls was 
filled with Portland cement. The most distinctive fea- 
ture of these caissons was the absence of any taper or 
batter on the outer wai 1 They were also provided with 
two airtight doors, one of a permanent nature, and the 
other only temporary, placed above the tunnel open- 
ing. These caissons were sunk Into position by the 
aid of compressed air, and the work was satisfactorily 
accomplished without disturbing the surrounding 
ground. 

The tunnel opening In each caisson, 1. e., the en- 
trance from the shaft to tha tunnel below, was plugged 
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up by steel plates between girders, preparatory to sink- 
ing. When the caisson was safely sunk this plug was 
removed. The latter was constructed in such a way 
that the steel plates of which it was constructed could 
be removed singly. As the plates were withdrawn a 
wooden diaphragm was constructed in their place 4 
feet to the rear, and the space between this diaphragm 
and the face of the earth was filled with pugged clay. 

The shield employed was of the "trap" or "box" type, 
and was 13 feet in external diameter. There were 
thirteen segments constituting the cutting edge, each 
segment being provided with two 6-inch teeth. Behind 
this cutting edge was a circular-built box girder. The 
method of boring was similar to that previously 
adopted for this class of work, and an average progress 
of 10 feet per day was maintained throughout the 
greater length of the tube. 

In the bolting together of the plates with which 
the tunnel is lined, an improvement was adopted to 
insure better watertight joints. The bolt holes 
were provided with a bevel. The bolts were in- 
serted with lead washers between the bolt heads and 
the holes. When the bolts were screwed home, the 
leaden washer was forced into the beveled space, thus 
completely filling and packing the joint tightly, and 
rendering it impossible for water to leak through. Also 
soft lead wire was hammered between the joints of 
each space, which was then calked. 

Special precautions were adopted to insure the 
men working at the face of the shield being provided 
with pure atmosphere. The vitiated air was drawn off 
and pure, fresh air substituted. Experiments were also 
carried out to remove all traces of carbonic acid gas 
from the fresh air supply by cleansing it, previous to 
inhalation, with caustic soda. This cleansing appara- 
tus comprised a number of rectangular wooden tubes 
superimposed, left open at one end and fitted with a 
sliding door at the other. The ends with the doors 
were connected with the air inlet of the tunnel through 
a conical box. In each tube were placed eight wire 
boxes filled with broken pumice stone which had been 
immersed in a caustic soda solution. These boxes were 
movable and could be withdrawn from the wooden 
tubes, which were also fitted with movable sides to en- 
able the pumice stone to be removed, cleansed, and 
resaturated from time to time. The experiment was 
attended with success, for the percentage of carbonic 
acid gas in the pure atmosphere supplied to the work- 
men at the shield face was very appreciably reduced. 

The boring of the tunnel beneath the Thames in con- 
junction with the Baker Street & Waterloo Railroad 
proved more difficult. Throughout the land sections 
of the track London clay had been encountered, but 
when the Thames bed was reached at the point of 
crossing, the clay stratum dipped abruptly, and the de- 
pression thus caused was filled with clean gravel and 
sand, and this was very water-bearing and treacherous. 
This necessitated boring under compressed air. There 
are two tunnels, for the down and up traffic respect- 
ively. They lie parallel and on the same level for a 
short distance after leaving the northern bank, but 
then there is a falling gradient of 1 in 107 in the case 
of the former, and an incline of 1 in 111 in the latter, 
toward the southern shore. 

In this instance boring and construction was carried 
out from a temporary pile staging 370 feet in length 
by 50 feet wide, erected in the river 150 feet from tlin 
northern bank. From this staging two vertical shafu 
were sunk, each of 16 feet diameter, to the requisite 
level. The excavated earth, as it was removed from 
the' boring, was conveyed to the top of these shafts 
and discharged straightway into lighters moored along- 
side, and subsequently transported down the river 
to be used for reclamation purposes. 
■ Owing to the treacherous nature of the soil to be 
excavated, a hood was fitted in front of the tunneling 
shield to afford protection to the excavators while 
engaged at their task. There was also a fountain 
trap behind them which constituted an air seal against 
a horizontal water surface should the flooding of the 
tunnel appear imminent, through a sudden rush of 
1 water. There was furthermore a top screen forward 
of this trap. The latter was always close behind the 
miners, and it provided an easy and ready means of 
escape to the. men in case of a water rush. This safe- 
ty provision was found of great value and eminently 
successful for this purpose. The shield was divided 
into two complete halves in front of the fountain trap 
by a vertical girder. This enabled only a small part 
of the face of the soil to be excavated in either half 
should any accident befall the face planking. Another 
prominent feature of the shield, which was rendered 
imperative under the peculiar prevailing conditions, 
was a steel cylinder stiffened by a circular box girder 
behind the hood. At the rear of this cylinder was a 
strong ring of cast iron carrying fourteen hydraulic 
rams. The cylinder was continued for a considerable 
distance to the rear of these rams, and in the after 
section the tunnel rings were erected as the shield 
was moved forward. 

When the tunneling beneath the river bed wa» flrat 
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commenced there was a depth of 17 feet of solid clay 
out of a total cover of 34 feet. A solid 8-foot-thick 
diaphragm wall of brick and cement mortar was built 
across the tunnel with the working air lock and emer- 
gency lock through it together with all the requisite 
pipes. As the clay bed gradually decreased in thick- 
ness greater care had to be observed. When the clay 
cover to the shield had decreased to only 5 feet the 
box heading in front of the boring shield was aban- 
doned and compressed air was brought into operation 
at a depth of 18 feet below the river bed. The shield 
was forced forward carefully until within about 3 
inches of the gravel and sand soil or ballast, and then 
pockets of pugged clay were made and placed close 
to each other in advance of the cutting edge of the 
shield. This provided a soft bed for the cutting edge 
and shield to slide forward in. The quantity of pugged 
clay was increased in the ballast face all round the 
cutting edge; and as the shield then forced its way 
forward, the clay formed a thin blanket or lining right 
round the shield, and in the space left by the wall of 
the shield between the outer surface of the tunnel and 
this clay the grouting was forced. The clay also 
formed an effective air seal at the rear of the shield 
at the place where it covered the last erected riDg of 
segments of the tunnel. The ballast face was tim- 
bered with horizontal planking packed closely together 
upon a thick bed or wall of the clay, and arranged by 
stretchers in two halves across the face, first held up 
against the shield, and later on held by up-and-down 
soldiers supported by round hollow steel struts pass- 
ing through the shield when the latter was driven 
forward. 

The tunnel was constructed in the usual way with 
cast-iron segments bolted together. Continuous longi- 
tudinal joints were made, dressed with a mixture of 
Stockholm tar and red lead before erection. Iron-rust 
cement was utilized for calking the joint grooves, which 
were grummeted where necessary. The grouting forced 
through holes bored through the tunnel rings to fill 
up the space occupied by the shield between the tunnel 
and the soil was composed of blue-lias cement. 

Owing to the extreme care that had to be constantly 
exercised, boring through the sand and gravel was^not 
so rapid as it had been through the more solid clay, 
but an average daily progress of three rings of 18 inches 
diameter was maintained, which, under the circum- 
stances, was very good. The air pressure maintained 
was precisely the same as the hydraulic head in the 
river, varying for the most part from 24 pounds to 
32 pounds per square inch, according to the tides. 
Little inconvenience or sickness was experienced by 
the excavators while working under this increased 
atmospheric pressure. FYom 30,000 to 200,000 cubic 
feet of air at atmospheric pressure was pumped 
through the tunnel per hour, and the proportion of 
carbonic acid gas in the space in which the excavators 
were at work varied from 0.06 to 0.10 per cent. 



THE WORKMAN EXPEDITION TO THE HIMALAYAS— 
, AN ALTITUDE OF 23,394 FEET BEACHED. 

The expedition organized by Dr. William Hunter 
Workman to the Northwest Himalayas has returned 
after attaining a record altitude of 23,394 feet. The 
party comprised Dr. Workman, his wife, two guides, 
Mr. .&? Hewett, of London, who accompanied them in 
the capacity of topographer, and a number of coolies. 
The expedition was highly successful, and the fruits 
of the work have added considerably to our present 
knowledge of. glacier phenomena and topographical, 
geological, and scientific features of this extensive 
range of mountains. 

By the middle of June the party had retached the 
Hoh Lumba glacier, which lies between the Hispar and 
Chogo Lungma glaciers. This glacier was traversed 
throughout its entire length. Near its middle point 
it is bifurcated by a sudden mountain projection, the 
two branches of the glacier being of similar sizes and 
lengths. 

One branch, which appeared to be the main portion, 
rises in a snow coZ 18,600 feet high, crowned by a huge 
cornice projecting over a towering precipice of between 
6,000 and 7,000 feet on the side toward the Hispar 
glacier. An inaccessible seracked icefall drops from 
this col to the Hoh Lumba glacier. 

To gain this col was an extremely difficult task. 
Owing to the heat of the midday sun which melts the 
snow, avalanches are frequent during the afternoons. 
This fact rendered it necessary that the ascent should 
be made in the early morning. 

The party started at daybreak to essay the laborious 
task. First there was an immense bergschund which 
had to be negotiated, and the climb was over a suc- 
cession of ice slopes rising at angles of 60 deg. and 
covering the shoulder of a mountain above a high preci- 
pice. The climb was successfully accomplished in 
five and a half hours, the party attaining the crowning 
cornice by 10:30 A. M. As further progress was rend- 
ered impossible by the precipice, the members of the 
party secured a series of photographs and other data 
and then descended. 



The second branch of this glacier, which is called 
the Sas Bon, terminates in a similar col and cornice 
of approximately the same height, also with a precipice 
toward the Hispar glacier. Some sharp slopes in this 
case also had to be climbed in- order to reach the top, 
the party often wading waist-deep through the soft 
snow. As a matter of fact, the snow was the only 
serious difficulty with which the expedition had to 
contend. This abundance was due to the abnormal 
falls that had accompanied the violent and numerous 
storms of last winter, and also those of June and 
July. Even the camps hiad to be pitched in deep soft 
snow on the glacier. 

The expedition made another ascent of the Chogo 
Lungma in July, and established themselves at the 
same camp which had constituted their headquarters 
in 1902. This camp was built on a rock promontory 
some 14,000 feet above sea level. The violent weather 
considerably handicapped the explorations of the par- 
ty, since there were only two or three days during the 
month when snow did not fall. The party proceeded 
along the upper southwestern branch of the Chogo 
Lungma, which lie§ at a high elevation completely 
covered with snow, and swept on both sides by ava- 
lanches. After completing this task they directed 
their efforts to the investigation of the three snow 
peaks which encompass the glacier, and which tower 
from 17,000 to 20,000 feet in height. 

In order to carry out this part of the work, three 
light camps were made. The first was situated on a 
smaller glacier at the base of the snow slopes which 
rise toward the first peak at an elevation of 16,200 
feet, the second on a small snow plateau at 18,600 feet 
above the lower slopes, and a third was at a height 
of 19,355 feet at the foot of the third peak. It was 
found impossible to establish a higher camp, because 
the coolies attending the party became afflicted with 
sorocM6, or mountain sickness. They could not be 
persuaded to climb any more; and perforcedly the last 
climbs had to be carried, out ..from this camp. 

Dr. Workman, in company with his wife and the 
guides, set out at 3 o'clock in the morning. The ther- 
mometer stood at 15 deg. Fahr., and they had to wind 
their way up steep snow slopes, which at places were 
of a zigzag nature, and inclined at upward of 70 deg. 
It was a very laborious climb, but at 7 o'clock they 
gained the summit of the first peak, which is a curling 
cornice. The temperature was 16 deg. Fahr. and the 
height 21,770 feet. A short stay was made here to 
enable -barometric, hypsometric, and thermometric. sur- 
veys to be carried out. These readings accomplished, 
they continued their way toward the summit of the 
second peak, which was connected to the first one by 
a snow arete. At 10 o'clock the party stood on the sum- 
mit of the second paak at an altitude of 22,567 feet. 

There only remained the third peak to climb, which, 
if the Indian Trigonometrical Survey is to be believed, 
is 24,486 feet in height. This is joined to the second 
peak by a rising snow plateau. As the party was 
somewhat fatigued by their climb of seven arduous 
hours, all hope of reaching the summit of the 
third peak that day was abandoned. Furthermore, it 
was recognized that if the summit were ever to be 
gained, it would be necessary to pitch a camp upon 
the snow plateau, which was at an altitude of 22,000 
feet. The difficulties of this proceeding, however, were 
soon apparent. The coolies, ■ owing to their affliction 
with mountain sickness, would on no pretense ascend 
to a greater altitude, while it was additionally dan- 
gerous owing to the unpropitious weather which was 
prevalent. . 

Dr. Workman, however, observed that . there was a 
point about 1,000 feet higher on the isouthwestern 
arete which afforded a finer view of the valleys toward 
Hunza; and as Mrs. Workman was somewhat tired 
with her already tedious climb, he set off himself 
with the two guides. The climb was a sharp one up 
steep snow slopes, but the arete was gained at 12:30 
P. M. At this point a series Of calculations founded 
on the barometer and hypsometer readings taken here, 
together with those secured at the same hour of the 
mercurial government barometer at Skardo, showed 
that the altitude attained was 23,394 feet, some 300 
feet higher than the summit of Aconcagua. This re- 
markable achievement of Dr. Workman creates a new 
record in mountain climbing, as the record has hith- 
erto been held by those who had gained the summit 
of Mt. Aconcagua. It may be mentioned also that on 
this same day, in connection with this identical climb, 
Mrs. Bullock Workman, who is an expert mountain 
climber, broke her own and all other women's records. 
Hitherto her highest ascent had been that of the Kaser 
Gunge, 21,000 feet, which had been excelled on this 
date by the climbing of these two peaks by 770 feet 
and 1,567 feet respectively. 

It was a momentous accomplishment, and one that 
had been accompanied by considerable danger and 
hard work, as the whole of the ascent had been car- 
ried out on ice and snow, which in some places proved 
exceedingly dangerous. 

After returning to the lower level once more, the 



expedition next directed its steps toward the explora- 
tion of the Balucho Glacier, which is a large branch 
of the Chogo Lungma. During this part of the work 
a snow pass was discovered at a height of 17,000 feet 
which led to the Kero Lungma. A cornice on the 
brow of this pass was cut away to allow of the passage 
of the caravan of the expedition, which was led down 
a steep avalanche-gullied snow wall falling away for 
1,000 feet to the glacier below. This task occupied 
four hours. They next followed the Alchori glacier, 
which is the largest branch of the Kero Lungma, con- 
tinuing their journey right up to its source. It term- 
inated at the head in a steep rock of a snow coZ 18,200 
feet, and this was ascended by Mrs. Bullock Workman 
and her guides. This col overlooks the Hispar glacier, 
to which it falls away precipitously for several thou- 
sand feet. With the exception of the Nushik La, the 
party found no possible passage to Hunza in this re- 
gion. 

Throughout the whole of the expedition, hypsometer, 
barometer, and thermometer readings were constantly 
taken, together with readings of the sun temperature, 
by means of the black bulb thermometer. At Skardo. 
also, temperatures and readings of the government 
mercurial barometer were taken three times every day, 
by the official stationed there, for the purpose of cal- 
culating the heights. Numerous interesting and strik- 
ing photographs were also taken, and several surveys 
made in connection with the phenomena of the move- 
ment of glaciers, to our knowledge concerning which 
Dr. Workman will contribute considerable valuable 
data as a result of his daring enterprise. 



SCIENCE NOTES. 

The University of Chicago has received valuable, 
concessions from the Sultan of Turkey in connection 
with the exploration of the neighborhood of ancient 
Babylon. 

Chauveaud calls attention to the presence of latici- 
ferous tubes, some simple, others branched, in the 
liber of conifers, while the resinous fluids are poured 
out of the cells in which they are formed, with in- 
tercellular resin-canals; the latex remains within the 
cells. The laticiferous tubes are specially seen in the 
young seedling plants. — Comp. Rend. 

Dr. Frank Irving, chief of the X-ray department 
of the Newark City Hospital, has exploded the story 
alleged to have been circulated by a local physician to 
the effect that the X-ray would slaughter mosquitoes 
and other insects, and as a result of which Dr. Irving 
has received a number of letters asking for informa- 
tion. 

A new apparatus, of French origin, is based upon the 
evaporation of formic aldehyde. The solution of for- 
mic aldehyde is boiled in a vessel heated by a spirit 
or other lamp, the escaping vapors being led through 
a tube made flexible, so that it can be passed through 
the keyhole of the door of the room to be disinfected. 
A gage shows the level of the liquid, and scales are 
provided to show the amount of liquid to be evaporated 
to disinfect the room properly. 

Prof. Munsterberg's mission to Germany to secure 
the attendance of German scholars for the congress in 
connection with the St. Louis Exposition has been most 
successful. Two-thirds of all those invited have ac- 
cepted. The attendance of scholars from Germany will 
be larger than from either France or Great Britain. 
The German government is heartily co-operating in 
the efforts to secure a good attendance from that coun- 
try, and Emperor William has expressed the keenest 
interest in the congress. 

It has been maintained repeatedly by G. Bertrand 
that arsenic, like carbon, sulphur, and phosphorus, is 
a constant constituent of the organism. He now finds 
(Annales de l'Institut Pasteur) that all parts of the 
hen's egg contain appreciable quantities of arsenic, 
the yolk containing the greater part. In the 1-200 of a 
milligramme found in one egg, from one-half to two- 
thirds is found in the yolk. The enveloping membrane 
contains almost as much arsenic as the white. These 
observations confirm the supposition as to the exist- 
ence and the probable role of arsenic in all living colls. 

An Italian has invented a saturation hygrometer 
which may be used for determining the tension of 
aqueous vapor in the air in small spaces, such as in- 
strument cases. A portion of the air to be examined is 
withdrawn and saturated with aqueous vapor, and the 
increase of pressure thus caused is noted. Knowing 
the saturation vapor pressure, it is possible to deduce 
the aqueous vapor pressure of the experimental air. 
The-apparatus consists of a bronze receiver fitted with 
a thermometer. Into the receiver passes a glass tube 
drawn out at the lower end, and connected at the 
upper end with a spring which serves to force in 
drops of water. The receiver may be put in communi- 
cation with the exterior air, and carries at the side a 
graduated tube of 3.2 millimeters diameter, containing 
a colunm of petroleum 2.5 centimeters lonE. 
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ARTIFICIAL CAMPHOR. 

BY A. FREDERICK COLLINS. 

Within twenty-five miles of New York city, at Port 
Chester, a plant has been erected, the science of 
chemistry is doing its work, and a natural product 
of worldwide utility but of heretofore limited and dis- 
tant supply is being manufactured on a "commercial 
scale. The substance obtained by the process here in 
operation is camphor — true camphor artificially pro- 
duced. The distant and uncertain supply of camphor, 
the gradual destruction of its trees, the length of time 
required to grow new ones, and lastly the camphor 
monopoly, have stimulated chemists to devise a pro- 
cess of manufacturing camphor synthetically; by this 
it Is meant that they have striven for the chemical ex- 
traction of certain principles from some of the essen- 
tial oils, which treated and combined with other chemi- 
cals would result in the product sought. 

After many months of laborious research by a corps 
of expert chemists, a principle was discovered and a 
process developed by the Ampere Electro-chemical 
Company, which gave promise of commercial success. 
The discovery was made during the course of 
some experiments in the synthetic formation of one 
of the essential oils, when in the product obtained a 
slight odor of camphor was detected. This hint was 
followed by the most painstaking and persistent care, 
but month after month went by before any actual cam- 
phor was obtained, and then the yield did not amount 



formed, namely, pinyl oxylate and pinyl formate, and 
both of these can by simple chemical means be con- 
verted into camphor. The oxalate yields camphor by 
distillation with steam in the presence of an alkali; 
the formate under the same treatment yields borneol 
camphor, which is a hydrate of the product sought for, 
and by simple oxidation yields camphor. 

The borneol camphor, aside from being easily con- 
verted into pure camphor, is a constituent of many 
natural essential oils and perfumes. It occurs in small 
quantities in nature, and is quoted in the open market 
at about ten dollars per pound. After nearly two years 
of experimental research in the laboratory, the process 
gave such promise of practical results that it was de- 
cided to construct and operate a small commercial 
plant, and this was carried out at the Ampere com- 
pany's development station at Niagara Falls. A small 
equipment capable of producing in the neighborhood 
of one hundred pounds of camphor a day was con- 
structed and operated for almost a year, and from the 
data thus obtained the present manufacturing plant 
was designed, built, and operated. 

In the steam-jacketed reaction tanks, shown in Fig. 
1, oil of turpentine weighing at least two thousand 
pounds is placed, together with anhydrous oxalic 
acid, the result of this reaction being pinyl oxalate 
and pinyl formate. After the completion of this step 
in the process, the mass, which is liquid, is pumped 
into a set of stills for treatment. Here it is dis- 



touch it, but it is transferred mechanically into paper- 
lined barrels, thus insuring absolute freedom from 
dust or any extraneous matter or impurities. The 
yield of camphor by this process is from twenty-five 
to thirty per cent of the weight of turpentine used. 
In addition to camphor, there are a number of light 
oils produced in the process, which are also found in 
nature, namely, dipentine, oil of lemon, oil of lime, 
and a number of other natural terpenes and essential 
oils. The process of synthetically producing camphor 
takes about fifteen hours. This is the occidental way 
of doing things. 

The Formosa monopoly dates from August 5, 1899, 
and at that time refined camphor sold in -the open 
market in the city of New York at 43% cents per 
pound. In March, 1900, the Japanese government ar- 
ranged with a London firm for the distribution and 
sale of the entire camphor production of Formosa. 
Since the formation of the imperial monopoly the 
price of camphor has steadily advanced from 43% 
cents to 51 cents per pound to December, 1899. 

Since the letting of the contract, the price has fluctu- 
ated between 55% and 60% cents per pound, these 
quotations being for lots of three hundred pounds 
and upward. The government pays the natives 12 
cents per pound for the standard crude article; and in 
getting the camphor ready for the market, the govern- 
ment is put te an additional expense of about nine 
cents per pound. It turns this product over to its 





Pig. 1.— ARTIFICIAL CAMPHOR PLANT. TWO SETS OF REACTION TANKS 

AND STILLS. 



Fig. 2.— COMBINED REACTION TANK, STILL, AND CONDENSER FOR 
PRODUCTION OF CAMPHOR IN THE LABORATORY. 



to more than two per cent of the material used. Though 
the insults were at first meager indeed, by continued 
investigation, however, a yield of twenty-sev.en per cent 
of the raw material was finally obtained, but it required 
nearly two years to accomplish this result. 

Generally speaking, all of the essential oils and allied 
compounds belong to the terpene family; that is, they 
are hydrocarbons. The discovery made at the Port 
Chester plant was that by introducing the carboxyl 
group into turpentine, two new compounds re- 
sulted, both of which were readily converted into 
camphor. The possibility of this transmutation is 'the 
more readily seen when it is remembered that turpen- 
tine, derived so abundantly from the pine trees of our 
own southern forests, is, chemically considered, C 10 H, 3 , 
whereas camphor, derived directly from the camphor 
tree of far-away Formosa, is Ci H 18 O; that is, the only 
chemical difference between turpentine and camphor is 
one atom of oxygen. Turpentine is derived from the 
pine tree very much as sap is obtained from the maple. 
It is in fact pine sap distilled and purified. In. this 
state it is found to consist of ten atoms of carbon 
united with sixteen atoms of hydrogen, and the 
distilled juice of the pine tree and the distillate from 
the wood of the camphor tree differ only by the addi- 
tion of one atom of oxygen to the latter. 

By introducing a carboxyl into pinine. which is the 
essential and main constituent of the American and 
French oil of turpentine, two new compounds are 



tilled with live steam in the presence of an alkali, 
the resultant formation occurring as ordinary camphor 
and borneol camphor dissolved in the oily products of 
the reaction. These oils are fractionally distilled to 
extract the camphor and borneol further. After the 
pleasant-smelling oils have passed over, the camphor 
and borneol distill in the steam and are precipitated 
in the condenser in a white mass somewhat resembling 
boiled rice. The crude product is then forced by com- 
pressed air through a filter press, and thoroughly 
washed to free it from all traces of oil, when it is 
dropped into an oxidizing tank, where the borneal oxi- 
dizes into ordinary camphor. / 

The mass is again transferred to a rapidly-revolving 
centrifugal machine, where the oxidizing liquors are 
thrown out, and the camphor, being heavier, remains 
behind, comparatively pure, but stained from the oxi- 
dizing compound, so that it resembles light-brown 
sugar. After removal from the separator it is placed 
in a large steam-jacketed sublimer. In this vessel a 
slow heat frees it from any water it may contain, 
and the temperature is then raised to the boiling point 
of camphor, and a rapid current of air projected over 
the surface of the pan, blowing the camphor into a 
condensing chamber, wher° it settles in the form of 
snowflake-like crystals. 

The subliming pan and its condensing chamber are 
so arranged that from the time the crude camphor is 
put in to the time it comes out, human hands do not 



London agents or to consumers in Japan at 32 cents per 
pound for grade B and 35.7 cents for grade A, Con- 
sidering loss in refining and cost of delivery to jobbers 
and wholesale houses, plus profits of refiners and 
middlemen, the price of refined camphor to the con- 
sumer is from 55 to 60 cents per pound. 

It is not generally known that only about one-fourth 
of the total amount of camphor consumed in this coun- 
try is used in medicine; the remaining three-fourths is 
consumed in the arts, being largely employed in the 
manufacture of artificial leather, in celluloid, in gun- 
cotton, in photo-films, etc. Artificially produced cam- 
phor, or synthetic camphor, for it is in no sense arti- 
ficial nor different from the natural wood product, 
promises to reduce the price of this important drug at 
least to some extent, and to be a wholesome competitor 
of the Japanese monopoly in the markets of the world. 

In the current issue of the Supplement will be 
found an exhaustive article on the natural camphor 
industry, in which the industrial features of this 
monopoly are discussed. 



The Largest Meteor. 

The Smithsonian Institution's expert, F. W. Crosby, 
examined the meteor which fell at Lodi, Cal., and pro- 
nounces it not only genuine, but the largest ever found 
in the United States. It weighs between 10 and 20 
tons. From all appearances it seems to have been 
buried in the hill, where it was found, fer raaay years, 
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THE JUNGFRAU RAILWAY. 

BY THE LONDON CORRESPONDENT 
OF THE SCIENTIFIC AMERICAN. 

A few weeks ago the new 
Eigerwand station on the 
electric railway which is be- 
ing constructed to the summit 
of the Jungfrau (13,670 feet) 
was opened for traffic. 

At the present moment 
four stations are open, and 
it is expected that the next 
—the Eismeer (10,355 feet) 
— will be opened before very 
long. 

The line starts from the 
Scheidegg station (6,772 feet) 
— the highest point on the 
Wengern Alp rack-and-pinion 
steam railway, which runs 
between Lauterbrunnen and 
Grindelwald. One of our 
photographs shows the Wen- 
gern Alp station on this line 
(6,160 feet). Trains are made 
up of one car and one engine 
only, and the rack-and-pinion 
system used is that of Rig- 
genbach. 

From the Scheidegg to the 
first station, Eiger Glacier 
(7,645 feet), the line is in the 
open, with the exception of a 




The Eiger Where it is Passed by the Jungfrau Road. 



short tunnel 92 yards long. 
From this point a splendid 
circular view is obtained. 

"To the south the northern 
slopes of the giants of the 
Oberland— the Eiger (13,040 
feet), Monch (13,465), and 
Jungfrau — with their glaciers 
stretching down along the 
rocky walls; to the west the 
snowy summit of the Bliimlis- 
alp, Breithorn, and Tschingel- 
horn; to the north the Laub- 
erhorn, Tschuggeu, Mann- 
lichen, Paulhorn, and the 
Schwarzhorn; and to the east 
the great Scheidegg, the Tit- 
lis, Mettenberg, and the Wet- 
terhorn." 

The Eiger Glacier station 
is 1% miles from the starting 
point and the train has 
mounted 259 meters. 

After skirting the face of 
the cliff the train enters the 
great tunnel, and for all the 
rest of the way it is under- 
ground. Galleries will be cut 
at each station (similar to 
those of the Ascensitpasse on 
the Lake of Lucerne) to al- 
low passengers to obtain 
views of the magnificent scen- 




Eigergletscher Station. Altitude 7,645 Feet. The Jungfrau 
in the Background. 



The Rothstock Station (Located Back of the Star). Altitude 8.2T0 Feet. The Dotted 
Line Shows the Course of the Road Through the Rock. 




A Steep Grade on the Jungfrau Railway The Suberoorn In the 

Background. 



The Rothstock Station-Tunnel. Altitude 8,270 Feet, a Gallery Has Been Blasted 
Out of the Rock in Order that the Passengers May View the Landscape. 



THE JUNGFRAU RAILWAT. 
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•ry. The Jungfrau tunnel will be 10 kilometer! in 
length. 

THE TUNNEL. 

The tunnel is 3.70 meters wide and 4.35 meters high. 

Electric boring machines are used. The number of 
shocks amounts to 380 a minute, the force employed 
being about 5 horse power per machine. Each weighs 
. about 75 kilogrammes and they are worked by Thom- 
son-Houston motors. 

I Nobel's nitro-glycerine is the explosive used; this 
has to be constantly thawed, as temperatures from 10 
deg. to 27 deg. C. below zero are encountered. 

The second station is the Rothstock (8,270 feet), 2 
miles from the starting point. A transverse shaft, or 
gallery, 25 feet long, leads to a platform, open to day- 
light, projecting from the vertical side of the Eiger; 
one can ascend the Rothstock 8,753 feet and attain a 
fine view over the Lauberhorn to the lakes of the 
Swiss plateau and to the far-off mountain chains of 
the Jura, the Vosges, and the Black Forest. 

The third station, lately opened, is the Eigerwand 
(9,405 feet). 

This (and the same arrangement will be adopted in 
all the following stations) is constructed out of the 
rock; it consists of a large excavation; the walls, vault, 
and floor have a wood lining. There is a restaurant, 
waiting room, bedrooms for tourists, apartments for 
the officials, etc. All the rooms are lighted and heated 
by electricity. 

As at the Rothstock station, a gallery has been cut 
to allow of views of the mountain ranges. 

Beyond the Eigerwand station the tunnel, now in 
course of construction, takes a curve to the next sta- 
tion, Eismeer (sea of ice) (10,355 feet), to the south of 
the Eiger. 

Here the traveler will command a grand panorama — 
the lower saddle of the Monch, the Bergli, the Walcher- 
horn, the Grindelwald Fiescherhorner, and the Finster- 
Aarhorn. 

Beyond Eismeer the line takes a westerly di- 
rection; and there is a stiff gradient here up to the 
next station, Jungfraujoch (11,090 feet). 

Still mounting, the line eventually reaches the 
terminus station, Jungfrau (13,428 feet). Hence the 
passenger may ascend to the summit of the great moun- 
tain, with her dazzling shroud of eternal snow, either 
by a lift 242 feet high, or by a winding staircase on the 
outside. 

The total length of the line will be 7% miles. 

The first section (Scheidegg to Eiger Glacier) was 
opened to traffic on September 19, 1898; the second sec- 
tion (Eiger Glacier to Rothstock) on April 2, 1899, 
and the third (Rothstock to Eigerwand) was opened 
during this last summer. 

The average gradient is 17 per cent, the maximum 
being 25 per cent. The gage of the track is 39 inches; 
the weight of the rails is 42 pounds per yard and these 
are bonded and cross-bonded. The sleepers are of 
steel, of the usual Continental type, and the rails are 
fixed by means of bolts and clamps. 

The rack system employed is that invented by M. 
Emil Strub, author of "Les Chemihs de Fer Funicu- 
laires Suisses." 

A rail of the ordinary Vignoles type is employed, 
the teeth being cut in its head, whi.ch is made higher 
than is usual in such constructions. 

The rack rails are made of soft steel, which is rolled 
solid, the teeth being cut afterward in the cold bar. 

The curve of minimum radius is 100 meters. 

THE POWER STATION. 

The motive power for working the line is derived 
from waterfalls on the White Lutschine, which fur- 
nish 2,650 horse power. 

The power house, some 6 miles from the railway, 
contains three sets of turbines: 

1. Two Girard turbines of 500 horse power each, sup- 
plied by Ruter & Co., of Winterthur. 

2. Two Francis turbines of 800 horse power each, 
supplied by Escher, Wyes & Co., of Zurich. 

3. Two subsidiary turbines of 25 horse power each, 
from Ruter & Co., of Winterthur. 

The turbines are directly coupled to three-phase al- 
ternators which generate at 7,000 volts. 

There are at present two 500-horsepower alternators 
with a periodicity of 38 and making 380 revolutions, 
and one of 800 horse power. The supply conduit as 
well as the pressure conduit consists of pipes made of 
steel sheeting. The high-pressure current is trans- 
formed to current for the line supply at 500 volts in 
sub-stations, in each of which there are two 200-kilo- 
watt Oerlikon transformers. 

At the railway stations there are also 30-kilowatt 
transformers which transform the current to 200 volts 
direct for lighting and heating purposes. 

The transmission line is carried on impregnated 
wooden poles, 100 feet apart, to the Eiger Glacier sta- 
tion, where it divides into two, one down the line and 
one up. The three Oopper wires are 7.5 millimeters in 
thickness. 

Beyond the Rothstock station the high-tension cur- 
rent is placed within the tunnel. 



The trolley lines, of which there are two, the rails 
being used for the return, are 9 millimeters diameter, 
carried on span wires 13 feet above the track, and 
are double insulated throughout. 

ROLLING STOCK. 

The rolling stock consists of electric locomotives, 
with Brown, Boveri, and Oerlikon motors. Each has 
two three-phase induction motors; in the former case 
of 150 horse power each and 760 revolutions per min- 
ute; the latter are 120 horse power, revolutions per 
minute 750, and periodicity 38 per second. 

Trains are made up of a locomotive, a trailer coupled 
directly to it, and another trailer. Such a train weighs 
28 tons and the rate of speed is 8.5 kilometers an hour 
on a gradient of 25 per cent. 

The current is collected by four trolley poles, two for 
each phase. On each motor spindle there is a small 
six-pole direct-current generator giving 150 amperes 
at 25 volts, which forms an exciter for the three-phase 
motors in going down-hill, so that they become gen- 
erators. The current thus produced is absorbed by re- 
sistances cooled by means of a small fan driven by a 
little induction motor. 

A double belt brake can be applied by the tension of 
a strong spring upon the barrels resting on the axles 
of the motors. 

The locomotive is incased in an inclosure with 
windows and doors. The first carriage is coupled on 
to the engine; its front rests upon a bogie, while the 
rear part is suspended by springs from the frame of 
the locomotive. The conductor's place is in front in 
an inclosed compartment. A complete train holds 80 
passengers. 

INFLUENCE OF HIGH ALTITUDES ON PASSENGERS. 

The promoters of the Jungfrau Railway have not for- 
gotten to take into consideration the important ques- 
tion of the influence of the high altitudes on the health 
of the traveler of this great mountain line. Moun- 
tain sickness is a most disagreeable complaint from 
which many mountaineers suffer, and one might rea- 
sonably expect that an ascent to a height of over 13,000 
feet would seriously inconvenience those who attempt- 
ed it, by reason of the diminution of atmospheric 
pressure and the breathing of the rarefied air. 

According to Capt. Spelterini, the well-known aeron- 
aut, such fears are groundless. He has ascended in 
his balloon to over 12,000 feet with persons of various 
constitutions, and he mentions that never have they ex- 
perienced any difficulty in breathing or any other in- 
disposition afterward. 

He explains this by referring to the fact that a per- 
son carried up in a balloon remains stationary as far 
as his bodily functions are concerned, and that the 
heart is not required to do more work than under ordi- 
nary circumstances. We believe that a medical man 
will be in attendance at a certain height, to inform 
travelers whether they would be well advised or not in 
going on to the summit of the mountain. 

The journey up to the top is calculated to occupy 
one hour and forty minutes, and thus the passengers 
will be able to more or less accustom themselves to the 
altered conditions. If they feel any ill effects from 
the rarefied air, they may rest for some time at the 
different stations and proceed on their journey by easy 
stages. 

It may be stated that a short stay at an altitude of 
13,000 feet has no weakening or unsettling effect upon 
the organism of a healthy person, provided this height 
be attained without any great bodily exertion. 

The workmen are for the most part northern Italians, 
who live in a big building near the Eiger station. 
Each man has a separate sleeping place and there is 
a common room and infirmary; they have board and 
lodging free and are paid about four shillings a day, 
besides special money grants according to the rate of 
progress of the tunneling. Fresh bread is baked every 
day and there is also a smithy, carpenter's shop, and 
machine-tool shop. The resident officials are the engi- 
neers-in-chief, the electricians, the doctor, and the local 
secretary. All the necessaries of life, as well as the 
explosives and other materials required for the prose- 
cution of the work, have to be taken up early in the 
winter, and the men live comfortably enough in their 
chilly winter quarters. From October to April the 
little colony is almost completely shut off from the 
lower world, the only visitor being a stalwart climber 
who arrives at occasions with letters, newspapers, etc. 
The list of the winter's stores includes such items as 
20,000 pounds of flour, 6,000 pounds of frozen meat, 
and 4 000 pounds of potatoes; 25 tons of coal, 900 boxes 
of tobacco, and 50,000 cigars. 

A word must be said as to the effect which the Jung- 
frau Railway will have on the beauties of the neigh- 
borhood. At first sight one might be tempted to say 
that the charm and glory of the Jungfrau range will 
have vanished forever when the line is built. But it 
must be borne in mind that for the greater part of the 
way the railway will run in tunnel and will thus re- 
main invisible. The first portion of the line up to the 
Eiger Glacier is above ground, and of course the sight 
of overhead wires, trains, and hordes of tourists will 



annoy the man who goes to Switzerland in search of 
beauty, peace, and freedom from society. 

But there are compensations. As has been pointed 
out, members of the Alpine Club will be enabled to 
reach the summit of the Eiger from the Eiger station 
in a comparatively short time. Similarly, being saved 
the exertions of a difficult ascent and starting from the 
Jungfrau in a southwesterly direction, they will have a 
much better chance for the grand glacier tour across 
the Aletsch Glacier out to the Eiggischhorn. 

■».«.» 

Tbe Lebaudy Airship Record. 

The Lebaudy airship made a record trip on Novem- 
ber 12. In one hour and forty-one minutes it covered 
the forty-six miles between Moisson and the Champ 
de Mars, Paris. The average speed was about 27% 
miles an hour. The maximum altitude reached was 
984 feet. M. Juchmes the aeronaut, who steered the 
balloon, had this to say about the trip: 

"I left with ' Rey, my machinist, and one hundred 
and twenty kilogrammes of ballast. I did not take 
more, as the heavy rain had weighted the airship to 
the extent of ninety kilogrammes. The screws were 
turning at the rate of eight hundred revolutions per 
minute. We went in the direction of Saint-Martin-la- 
Garenne, Dennemont, Gassicourt and Mantes, entering 
the town from the western side, making the tour of 
the cathedral, passing over Limay and returning to 
the railway station of Mantes. 

"At this point, the wind becoming stronger, at a 
height of two hundred and fifty meters, I increased 
the revolutions of the screw to one thousand a minute. 
I thus easily moved against the wind, and steered for 
the Chateau de Rosny. On arriving above tha park 1 
maneuvered the airship in every direction. It obeyed 
its helm perfectly. Then I steered for the balloon 
shed, at Moisson. The landing took place just before 
the door. The airship was put into the shed without 
any trouble. 

"The journey may be summarized as follows: Start 
in the rain at a quarter to nine A. M.; route, Moisson, 
Lavracourt, Saint-Martin, Dennemont, Gassicourt, 
Mantes, Limay, Rosny, Guernes, Sandraucourt, Men- 
court, Mousseaux and Moisson, landing at half-past 
ten A. M. Evolutions above Limay, Mantes and Rosny. 

"Distance covered, thirty-seven kilometers; maxi- 
mum altitude, three hundred meters. This altitude is 
explained by the drying of the balloon when the rain 
ceased. From this moment the ventilation worked 
without stopping to replace the escaping gas. We were 
acclaimed by the population all along our route." 



Gordon McKay's Harvard Endowment, 
The will of Gordon McKay, inventor of the McKay 
sewing machine, was recently filed for probate. By 
its terms Harvard University is made the chief lega- 
tee. The amount of the property left by Mr. McKay to 
Harvard at present amounts to $4,000,000, and will 
eventually surpass even that figure. After paying 
certain annuities, 80 per cent of the balance of the 
estate — the remaining 20 per cent being held as a re- 
serve fund to cover any future possible deficiency in 
the annual income — will be invested by the trustees 
until such accumulations reach the sum of $1,000,000. 
The sums thus collected are then to be paid over to 
Harvard College. After this sum has been paid over, 
the will directs that 80 per cent of the income, after 
paying the existing annuities, shall be given annually 
to Harvard. The net income of the endowment will 
be used to promote science. The will states that 
special care should be taken that the "great subject 
of mechanical engineering in all its branches and in 
the most comprehensive sense be provided for." The 
salaries attached to the professorships are to be lib- 
eral, so that able scientific men will be attracted. 



«i i i» 



Necessity of Trade-Mark Registration In Japan. 

News comes from Japan that the pirating of trade 
marks in that country has caused no little injury to 
the business interests of the merchants of California 
and the Pacific coast. The San Francisco agent of 
a large eastern manufacturing company is said to be 
authority for the statement that some of the most 
famous American trade marks have been appropriated 
and registered in Japan by dishonest Japanese pirates. 
The moral is obvious: American manufacturers should 
themselves register their marks in Jap'an. 



Cody's Kite- Brawn Roat. 

Mr. S. F. Cody, whose kites have been described in 
the columns of the Supplement, succeeded in crossing 
the Channel from Calais to Dover in a collapsible boat 
drawn by a kite in thirteen hours. A similar attempt 
failed on October 10. The collapsible boat weighed 
four tons. A combination steering gear was used, 
which manipulated both kite and rudder. 



Bridge Commissioner Lindenthal on November 10 
awarded the contract for the steel superstructure for 
the new Blaekwell's Island Bridge to the Pennsyl- 
vania Steel Company, whose bid was $5,132,985. 
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The Utility of tbe Scientific American. 

To the Editor of the Scientific American: 

In regard to the item in your issue for October 24, 
page 291, "Utility of Scientific American," you sug- 
gest the pasting of clippings on Manila paper. I am 
sorry you did not advise use of light muslin instead 
of Manila paper. The muslin renders clippings almost 
indestructible by ordinary use, while the Manila paper 
will soon break. D. N. Byerlee. 

Hood River, Oregon, October 27, 1903. 

■*•»>*■ 

A Suggested Wing Arrangement for Flying 
Machines. 

To the Editor of the Scientific American: 

I have taken more or less interest in aerial naviga- 
tion and the Langley experiments reported in the 
Scientific American; perhaps some suggestions of 
mine would interest your readers. 

With regard to the wings of the Langley flying ma- 
chine: Would not the stability be greater if the convex 
sides of the wings were down, and of larger area, to 
compensate for the difference, or even perfectly flat? 

The principle (in this respect alone), as I take it, 
is that the air should spill from the wings which sup- 
port the machine, to give stability. Kites fly better 
when their convex side is toward the wind, or when 
their surfaces are flat, than when the concave side is 
toward the resisting medium. In the latter case they 
are sure to dive and be unstable, for they cannot spill 
the air and adjust themselves to steadiness. 

If the wings were made larger and slightly convex, 
or perfectly flat, on a flying machine, with the usual 
rudder vane adjustment, it would be much more under 
control. The small area must be facing the wind or 
the air, in the forward movement, and the larger away 
from it, or in trying to get there it will cause disas- 
ter, as the adjustment is too fine for even a man to con- 
trol. A bird in soaring spills the air through its feath- 
ers in adjusting for its stability. This is controlled 
by the bird's instinctive and unconscious habit — the 
same as a man in walking never thinks of falling 
down. This fine adjustment is impossible in a flying 
machine without something else being relied on. 

Another and a better idea is to have substituted for 
wings or part of the wing area, one or more revolving 
aeroplanes, circular and concave side down. These 
would be perfectly smooth and revolved rapidly to 
keep them (and the machine) in one plane, and to 
spill the air, get stability, and reduce the wing area, 
giving greater strength. If a clay pigeon ejected from 
a trap did not revolve, it would not soar so beautifully. 
It is kept in its one plane on the gyroscope principle. 
It remains rigid in that plane, and as long as its mo- 
mentum is not exhausted, it continues to soar. Attach 
a motor to the clay pigeon, and it would soar (fly) 
until the motor stopped. Again, any lack of symmetry 
in the circular aeroplanes is compensated for by all 
its sides being presented constantly to the resisting 
air. If a clay pigeon were thrown from an arrange- 
ment which did not send it spinning, it would not 
soar, and if it did, perhaps for a time, it could not 
keep on, for it would not have a special and fixed plane 
which the revolving motion gives, and which a bird 
uses as its principle of keeping right side up. 

A flying machine constructed on the clay pigeon 
principle, with motors to revolve sufficient-sized, slight- 
ly concaved aeroplanes, with the double-vane rudder 
controlled by a man, and, of course, the regular pro- 
pellers for the forward thrust, would, I suggest, be 
much more stable and easily managed during flight 
than the concave wing arrangement. 

Toronto, Canada Arthur E. Hagarty. 

♦ < » > ♦ 

The Cause of Hay Fever. 
To the Editor of the Scientific American: 

My attention has been called to an article published 
in a recent number of your valuable journal entitled 
"The Cause and Cure of Hay Fever." In the in- 
terest of science I wish to enter a very emphatic pro- 
test against the doctrine there set forth. In this article 
it is claimed that the disease in question is caused by 
a toxin, which is introduced into the system by the 
application of pollen to the mucous membrane of the 
eyes and nose; that the effects of this toxin can be 
counteracted by a serum procured .in the usual way, 
and hence that the disease may be cured by its use. 
It is also stated that there has been until this time 
great uncertainty as to the cause of this disease, and 
that hitherto medical treatment has been of little use. 
I believe that all of these statements are very ques- 
tionable. In the first place, all diseases which are 
caused by the introduction of bacteria into the system 
and the subsequent development of the toxins have 
certain characteristics in common. One is a prodrom- 
al or stage of incubation. This is absolutely necessary, 
as a certain amount of time is required for the de- 
velopment of the toxin after the introduction of the 
bacteria. There is no stage of incubation in hay fever. 
In other toxic diseases this varies from one day to 
three weeks. In hay fever the disease follows im- 
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mediately upon the application of the irritant, and 
disappears as soon as this ceases. In toxic diseases the 
acute stage follows the stage of incubation, which is 
characterized by a considerable rise in temperature, 
indicating a serious constitutional disturbance. There 
is no rise in temperature in hay fever. 

In toxic diseases the acute stage lasts for a variable 
time, ending in death or gradual recovery, as time is 
required for the system to eliminate the poison. Treat- 
ment by the antitoxin method does not cause an im- 
mediate disappearance of the disease. It only les- 
sens its severity and duration. Hay fever disappears 
as soon as the application of the irritant ceases. 
Again, the irritant is not necessarily the pollen of 
flowers. Any kind of dust may cause an attack. Dust 
from horses which have not been properly groomed is 
a very frequent cause, and many patients cannot ride 
behind a horse at any time of year without having 
trouble. Even the contact of a probe armed with 
absorbent cotton sterilized will cause sneezing and 
irritation of the mucous membrane of the eyes and 
nose, and if this be continued will cause a genuine 
attack of hay fever. Flour dust affects many. . Fur- 
ther, if the toxic principle alone is the cause of this 
disease, all would suffer, as every one is exposed con- 
tinuously to the same influences during the summer 
season. A continuous exposure of people generally 
to the poisons of the other toxic diseases, such as diph- 
theria, smallpox, etc., would result very disastrously. 
All of this points indubitably to the fact that the irri- 
tant acts mechanically and not chemically or vitally. 
Again, all of the toxic diseases are either contagious 
or infectious. Hay fever is neither. Usually one at- 
tack of a toxic disease renders the patient immune 
from further attacks. Hay fever recurs year after 
year, and usually increases in severity. In toxic dis- 
eases a single inoculation of the poison is sufficient to 
produce all of its different phases, while the applica- 
tion of the irritant must be contagious in hay fever. 
It would seem clear, then, that the toxic theory is 
not tenable. The statements that there is great un- 
certainty as to the cause of this disease, and that 
hitherto the medical treatment has been of little use, 
are not true. The cause is perfectly understood, and 
the cure absolutely certain if the treatment be properly 
carried out. My experience during the past two years 
has fully demonstrated the truth of my claims, and 
I am absolutely certain that any case of hay fever or 
spasmodic asthma can be permanently cured. The fact 
that the so-called tc-xin will cause an attack of hay 
fever when applied to the nasal mucous membrane 
proves nothing, as the application of any irritating 
solution, such as nitrate of silver, will do the same 
thing. If the sensitive tissue in the nose be thorough- 
ly deadened by applying cocaine, the paroxysm will 
cease. Such an application can have no possible effect 
upon a toxin. Floyd S. Muckey, M.D. 

Minneapolis, Minn. 

Unconsidered Facts In the Art of Flying. 

To the Editor of the Scientific American: 

In your issue of October 31 you printed an article 
called "Unconsidered Facts in the Art of Flying." In 
this article there are points which the layman would 
misunderstand unless made clearer, and I would be 
pleased if you would publish this letter upon the sub- 
ject. 

In the first place, the conclusion is drawn that be- 
cause birds often cover long distances in a short space 
of time, at the rate of 80 miles per hour, and because 
they are not powerful, that therefore the power to fly 
is much overrated. It is also claimed that it takes less 
power to travel in the air than on land. It is evident 
that the fallacy here comes from failing to recognize 
that it is the speed relative to the air, not the earth, 
which determines the power spent, and there is no 
evidence in existence, so far as I know, that any bird 
can travel at 80 miles per hour relative to the air. 
Suppose a bird has a. cross section area of 8 square 
inches with a coefficient of resistance of one-half; 
then to travel at the rate of 80 miles per hour relative 
to the air would require the expenditure of at least 
0.132 horse power, thus 
' 80 2 X .0035 X 4 X 117 

= 0.132 horse power. 

144 550 

This is a power which could not by any possibility 
exist in such a small bird. The logical conclusion is 
that a bird traveling at this speed relative to the earth 
is taking advantage of a strong wind going in his 
direction. Birds rise to heights to find such a wind, 
not to get in a rarer atmosphere. 

The power necessary can be found by experiment; 
but this, while it means that this power is necessary 
for flight, does not mean that the bird itself must 
expend this power. A vulture can fly for hours in 
the air when we know that the power to do this can- 
not possibly reside in his muscles; he extracts it from 
the wind. 

The conclusions in the above-quoted article are false, 
for they assume that since birds with a small amount 
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of muscular power do fly, therefore but a small amount 
of power is necessary for flight. This is as absurd as to 
say that because there is no source of power in a sail- 
boat, therefore it requires no power to drive a sailboat. 
As a matter of fact, it probably takes one hundred times 
more power to sustain a vulture in the air thjan the 
vulture exerts with his muscles. This extra power 
the bird extracts from the wind, by utilizing its varia- 
tions. 

To say that flight is accomplished with the expendi- 
ture of very little power by the bird is one thing; 
but to say that the phenomena of flight require the 
expenditure of but little power is similar to saying 
that it requires the expenditure of no power to drive 
a cable car because, forsooth, there is no motor in 
the car. The power to sustain any body in the air can 
be accurately figured; and to fly without that body 
expending that amount of energy simply means that 
the body must in some way extract the difference from 
the wind. If one is to depend entirely upon internal 
power, the internal power required is great; but if 
one is skillful enough to draw power from the wind, 
the internal power required may be reduced to any 
amount, depending entirely upon skill and local con- 
ditions. That there is a large source of power in the 
wind cannot be doubted since the publication of Prof. 
Langley's pamphlet on "The Internal "Work of the 
Wind," which, work is due to the fact that no wind is 
ever absolutely horizontal or uniform. Our dynamics of 
flight are perfectly sound, but our observations lead 
us astray, for we are never in a position to know ex- 
actly just how much power the bird is extracting from 
the wind. 

The observation of birds will never tell us how 
much power is necessary for flight; from them all we 
can get is a knowledge of how much they extract from 
the wind, which of course is the difference between 
what they can exert, computed from the size of their 
muscles, and what we know is necessary for support, 
computed from the lift and drift of these birds, as 
found by experiment. The reason there is so much 
dispute over this question is because the ability to 
extract this power is entirely dependent upon local 
conditions, and local conditions vary for different ob- 
servers. The power necessary for flight can be com- 
puted from experiments, but the question of how much 
of this power it is necessary to carry with' us will 
depend upon our skill in guiding the machine and the 
local conditions. It takes much more power to travel 
in the air than on land, although that power need not 
reside in the thing traveling. It takes more power to 
travel in the water than on land, although in the case 
of the sailboat no power need reside in the boat. 

The lesson to be learned is that skill is the first thing 
to be gained, for with this the amount of power that 
must be carried in the machine can be greatly re- 
duced; but this does not in the least affect the fact 
that the phenomena of flight do require the expendi- 
. ture of more power, regardless of the source from 
which it is drawn, than either travel in water or on 
land. A. A. Merrill. 

Boston, Mass., October 30, 1903. 

The Current Supplement. 

The current Supplement, No. 1455, contains a var- 
iety of instructive articles. Among these may be men- 
tioned the front-page article on the Tunis gas plant, 
illustrated by two clear engravings; Major Baden- 
Powell's resume of recent aeronautical progress and 
deductions to be drawn therefrom regarding the fu- 
ture of aerial navigation; and the continuation of Mr. 
George J. Henry, Jr.'s paper on tangential water- 
wheel efficiencies, admirably illustrated with instan- 
taneous photographs of the effect of a stream of 
water on Pelton buckets. Prof. Meldola's paper on 
the relations between scientific research and chemical 
industry is concluded. Dr. S. G. Tracy tells of the 
use of radium in medicine. Dr. Horace C. Hovey pre- 
sents a very fully illustrated account of the Colossal 
Cavern of Kentucky. Mr. A. Frederick Collins de- 
scribes the camphor industry of Formosa — a counter- 
part to the article on artificial camphor appearing 
elsewhere in this issue. A hydraulic coal hoist for 
discharging coal from railway cars directly into a 
ship's hold is described and illustrated. 



Height of the Sra Breeze. 

Observations as to the height of the diurnal sea 
breeze are few in number, albeit of considerable im- 
portance. By means of a captive balloon, sent up 
from Coney Island a number of years ago, it was found 
that the average height at which the cool inflow from 
the ocean was replaced by the upper warm outflow 
from the land was from 500 to 600 feet. At Toulon, 
in 1893, the height of the sea breeze was found to be 
about 1,300 feet, and a distinct off-shore current was 
found between 1,900 and 2,000 feet. More recently 
(1902), on the west coast of Scotland, Dines, using 
kites, has noted that the kites would not rise above 
1,P00 feet on sunny afternoons, when the on-shore 
braez* was blowing. — Quart. Journ. Roy. Mat. So«. 
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SOME OF OUB COMMON SNAKES.— II. 

BY ARTHUR KUSMISELLE MILLER SP AID.- PHOTOGRAPHS FROM NATURE 
BY THE AUTHOR. 

(Concluded from page 353.) 
Of the non-venomous snakes, the "racer" and "pilot" 
snake, Indiscriminately called blacksnakes, are consid- 
ered beneficial, especially the former, by a few agri- 
culturists, on account of their well-known habits of 
destroying beetles and vermin, while their equally 
well-established habits, especially of the latter, of rob- 
bing birds' nests of eggs and young, places the ban 
on them with the majority of farmers. It is also 
claimed that blacksnakes will chase human beings, 
and even squeeze the life out of anyone so unfortunate 
as to be overtaken by one of these terrible serpents. 
The truth of the matter is, both do occasionally make 
a. fine display of courage, provided they are facing a 
coward, although the racer usually turns tail and 
runs away more swiftly than any other ophidian can. 
The pilotsnake or mountain blacksnake is less likely 
to show fight, being rather clumsy, but It too knows 
how to frighten the timid. With its long body thrown 
Into graceful curves and its mouth open, it does seem 
formidable to anyone who may not know its harmless 
disposition. 

With a small dog whose fighting qualities consist 
principally of loud barking and a vigorous wagging 
of the tall, a large mountain blacksnake makes an 
interesting little fight. But the encounter is generally 



time I witnessed a pair of catbirds making a bold 
defense against a blacksnake bent on devouring the 
contents of their nest. At first the snake was inclined 
to disregard the distressed birds as they fought to 
drive It away, but the blows of their wings and bills 
became so annoying that the thief had to seek refuge 
in flight. On reaching the roots of a tree from which 
the river had washed the dirt, the snake started to 
climb, only to be driven beneath them, and then out 
to an old stump, under which the baffled and beaten 
reptile took refuge. In coming down a tree these 
arboreal serpents make the same careful selection of 
every point of vantage in the unevenness of the bark 
as when ascending. 

Other snakes climb, too. Rattlesnakes and copper- 
heads crawl upon fences to watch for their prey. The 
greensnake spends a great deal of time among the 
branches of low bushes, gliding among them as rap- 
idly as a snake on the ground. The mllksnake or 
housesnake has a reputation for climbing about build- 
ings, and may be found in the barn, granary, cellar, 
or house. A friend of mine found one nicely coiled on 
the mantelpiece of his sitting room last summer. They 
mean no harm by their familiarity. In fact, they be- 
long to the class of beneficial reptiles, and catch as 
many mice as the blacksnakes, If not more;, but like 
them they will occasionally rob a bird's nest. Their 
ability to climb is marvelous. They can easily crawl 
around on the rim of a flour barrel, or turn around 



known in many localities, they are perhaps too rare 
to be classed with our common snakes, yet this article 
would not be complete without giving them a passing 
word. The venom of the copperhead is not so fatal as 
that of the rattlesnake, the bite of the latter being 
fatal in many instances. The rattlesnake grows to be 
five or six feet in length, while a copperhead over 
three feet long is considered large. Like the rattle- 
snake, it seems to be most active during the night, 
lying coiled up during the day. The "snake tracks" 
made across dusty rcfads during the night are in many 
Instances those of the pit vipers. In the evening, when 
they come from their hiding places, they are very 
active. The copperhead has a horny tip on its tail, 
the top of the head is a bright copper color, and its 
tongue is reddish, while the tongues of other snakes 
are black. The neck is slender, and the head is trian- 
gular. It has a very irritable disposition. The rattle- 
snake is easily distinguished by the rattle, whose warn- 
ing sound has saved many a person from imminent 
danger. The rattle does not indicate, as is popularly 
supposed, the age of the snake, for instead of the rings 
or sections numbering the years, they show only the 
number of times the snake has shed its skin, which 
may be as many as four In one year. The snake holds 
the rattle in a position to sound a warning, which in 
some cases is outside of the coil. Fortunately for man 
and beast, our two representatives of the pit vipers 
are not aggressive In their attacks, and are not able 











Blacksnake 5 Feet Long Climbing a 
Locust Tree. 



A Mountain Blacksnake Ready to Fight. 



A Banded Ratuesuake Coiled to Strike. 



A 5-Foot Mountain Blacksnake 
Fighting: a Dog. 




A Mllksnake Crawling Along a Cane. 

SOME OF OUR COMMON SNAKES. 



Eggs Of toe Mountain Blacksnake. 



of short duration, for the moment the dog can be in- 
duced to pinch the snake a little, the clumsy reptile 
loses all courage and, like a coward, thinks of noth- 
ing but running away. It will be seen, therefore, that 
the blacksnakes are not only harmless, but cowardly 
as well. No one who has ever stood on a blacksnake's 
head and felt its tightening coils around his leg be- 
fore cutting its head off with his pocket knife will be 
afraid of losing his life by its constrictions, the way 
people suppose the blacksnake makes its attack. The 
blacksnake is, nevertheless, strong, and In climbing a 
tree makes a fine display of its many muscles. The 
cartilage-tipped ribs are movably articulated to a great 
number of vertebrae, and by pushing them into the 
depressions of the trunk and crevices of the bark, and 
bending its body into short curves, the snake ascends 
the tree quickly without any apparent effort. To dis- 
lodge it is next to impossible without rough handling. 
On one occasion I saw a racer, the only true black- 
snake, go up the body of an ironwood and glide swiftly 
through its branches, which hung over a small stream. 
I have observed others lying on the fence or on bushes, 
either looking for prey or taking a sunbath. While 
setting up my camera In front of a chickadee's nest, 
I discovered by mere accident a blacksnake lying on a 
branch of a white pine top a few feet away, either 
enjoying a sunbath or watching for the chickadees, 
the parent birds frequently alighting In the old pine 
top on their way to and from the nest. At another 



on a walking stick held out horizontally. I had a speci- 
men that could crawl from one object to another over 
the varnished surface of a walking stick whose diam- 
eter was smaller than that of the snake. The house- 
snake when discovered on the ground frequently as- 
sumes an attitude of attack. Throwing Its body into 
a few curves, it draws back its head in a threatening 
manner, vibrating its tall just as nearly |all of our 
snakes do under such circumstances. Its efforts to 
strike, however, are feeble, and its slender head proves 
to the observer at a glance that the reptile is harm- 
less. 

The copperhead and rattlesnake bring forth their 
young alive, eight or nine in number. The garter- 
snake also produces a large number of young, while 
the most of our common snakes lay eggs, from which 
the young hatch in due time. 

Snakes have no eyelids, but their eyes are protected 
by the transparent skin which covers them. When the 
time for exuviation arrives, the skin which covers the 
eye like the crystal of a watch comes off with the 
rest. But for some days before this interesting pro- 
cess takes place, the eye has a bluish white appearance, 
and some persons claim that the snake is blind. This, 
however, is not true. The snake can see, but it evi- 
dently looks through a "glass darkly" until the old 
skin comes off, revealing the clear eye beneath. While 
the sight Is thus impaired, the snake Is very irritable. 

Although the copperhead and rattlesnake are well 



to strike more than one-third the length of their 
bodies. 



A Cretan ITS useiiiii. 
Dr. Arthur Evans has ceased, for the time, his great 
labors in Crete, whereby he is entirely reconstructing 
what is, to us westerns, the most important epoch in 
history. The question has been asked, Where are his 
treasures to be stored? and many who saw his exhibi- 
tion at Burlington House last winter have hoped that 
some of them might find their way, considering Eh 1 . 
Evans's nationality, to the British Museum. It is 
now reported from Munich, however, that the founda- 
tion stone of a Cretan museum has been laid in 
Candia, wherein there will be stored all the priceless 
antiquities which have already rewarded Dr. Evans 
for his spadework in Knossos. Remembering the 
shame of the Elgin marbles, we can only say that this 
Is well. Crete, to which we owe a debt that is as yet 
Inestimable, is surely entitled to the possession of those 
great beginnings of fine art and those significant clay 
tablets with which she initiated European history three 
thousand five hundred years ago. 



One thousand rare plants from Mexico that will 
constitute a part of the Mexican exhibit at tiie World's 
Fair are en route. They will be placed in hothouses 
and transplanted in the gardens around the Mexican 
pavilion next spring. 
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the talamancans— a forgotten people of 

PANAMA. 

BY C. D. HAYV1BD. 

Within less than one hundred miles of 'where the 
United States intends to complete the greatest inter- 
oceanic ditch the world has seen, in territory where 
the newly-created republic of Panama is situated, 
there dwells an Indian nation that is to all intents 
and purposes identically the same to-day as it was 
when Columbus first discovered the western hemi- 
sphere. These are the Talamancans, who inhabit a 
few square miles in the mountains almost midway 
between the two oceans and but a comparatively short 
distance from the Panama Railroad, though it is much 
to be doubted if they have ever seen it or are aware 
of its existence. 

For upward of four centuries the medieval civili- 
zation of Spain has surrounded them on all sides, 
but they have neither been contaminated by its in- 
fluence nor exterminated by its kindness, as was the 
case in Cuba and other Spanish colonies. Their lan- 
guage is still their own, and seems to have lost little 
of its original character through contact with the 
execrable mixture of English, Spanish, and French 
spoken by the lower classes throughout the West In- 
dies and along the Spanish Main. Living in virtually 
an unknown region, at least three days' journey from 
the nearest settlement, their solitude is seldom broken. 
The visitor is received with the greatest hospitality, 
and is welcome as long as he desires to remain. Their 
visits to the outer world are infrequent, rarely ex- 
tending beyond the nearest port, and are undertaken 
only in quest of luxuries. Extra fowls and porkers 
are bartered on these occasions for tobacco, gewgaws, 
and ammunition. The spear and blowgun are used 
more than firearms for various reasons. The former 
are not only infinitely cheaper, but usually more ef- 
fective in the hands of the Indian than the cheap 
muzzle-loading fowling piece of French or German 
origin with its paper-like barrel — the only arm he 
can afford to purchase besides the machete. 

Their language and customs in some respects re- 
semble those of the score or more of widely differing 
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peoples that are scattered over the territory lying 
between the Mexican border and the Isthmus. Their 
ancestors doubtless served Aztec masters for cen- 
turies before Cortez appeared on the scene to impose 
a worse slavery upon them, for they are not of the 
superior race of which so many reminders in the 
shape of gold and silver ornaments, stone idols, and 
curious specimens of pottery have been unearthed in 
quantities in several of the Central American States, 
and' being the opposite of Warlike, they could easily 
be held in bondage. 

They are not idolaters In any sense of the word, 
nor do they profess religion or hold public worship 
of any nature, though their belief tends more to fear 
Of au evil spirit than faith in a good one; in fact, 
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King: of the Talamancans In Full Regalia and a Visitor. 



the Talamancans present an instance of a nation 
without doctor, lawyer, or priest, the "sokee," cor- 
responding to the medicine man of the North Am- 
erican tribes, usually combining the functions of all 
three. Polygamy is the most important feature of 
their domestic relations, few if any of the members 
of the different tribes being content with less than 
three to half a dozen wives, while his Talamancan 
Majesty might well exclaim with Launcelot, "Alas! 
Fifteen wives is nothinge." His seraglio is usually 
better provided in point of numbers. 

The government of this Indian nation is entirely 
hereditary, and it is astonishing to learn of the many 
points of the doctrine of primogeniture as practised 
by the reigning families of Europe, with which they 
are familiar. Their laws are naturally few in number, 
both the. legislative and judicial power, as is usually 
,the case where no fixed principles of either have been 
acquired, being vested exclusively in the king. In 
common with others in his position the world over, 
he is a despot, and rules according to royal whim 
where this does not conflict with long-established cus- 
tom. The marital relation is held sacred. The en- 
gagement of a girl begins within a few hours of her 
birth, the bridegroom-to-be making a contract with 
the parents at that time. It is usually consummated 
"when she reaches the age of ten or twelve, a custom 
that is responsible for great disparity in the age and 
longevity of the sexes. 

The needs of the Talamancan are primitive to a 
degree characteristic of the early ages of man. and 
as nature provides for him with a bounteous hand, 
his is an existence of dreamy contentment undis- 
turbed by thought of the morrow or fear of the here- 
after, for the missionary has never penetrated to his 
forest home. The rivers teem with many varieties 
of edible fish, and game abounds to a degree unknown 
outside the tropics, while the soil is so fertile as to 
give rise to the saying that it will raise pickaninnies. 
A little corn and cassava are planted, and the soil 
and climate do the rest; when they mature, which 
in the case of corn is four times a year, they are 
prepared in the same manner as that : practised by 




Plantains and Pineapples Growing Near me tiuis. ine T«u.iwancan Mciii»d of Grinding Corn 

TEE TALAMANCANS— A FOBBOTTEN PEOPLE OF THE NEWLY-CBEATED BEPTJBLIC OF PANAMA. 
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their forefathers from time out of mind. Clothing, 
whether for man or woman, is of the scantiest descrip- 
tion imaginable except on gala occasions or a visit to 
the settlement, when the trousers and shirt of civiliza- 
tion are donned by the former, the children running 
about absolutely naked until several years old. 

The Talamancan's hut, which is a masterpiece in 
the art of thatching, is a huge affair, and shelters his 
entire family and all his worldly possessions, includ- 
ing the domestic animals, that continually root around 
the interior during the day and retire with him at 
night. As he is a past master in the art of domesti- 
cating the wild deer, the peccary, the tapir, and even 
the tiger cat, numbers of these animals are present in 
every village, taking the place of the motley pack of 
mongrels that usually greet the visitor at such hum- 
ble settlements. His bed consists of the trunk of a 
certain species of palm, cut into strips and supported 
three or four feet from the ground on a frame, and a 
few earthen pots with now and again an iron one 
complete the furnishing of his house. 

While adept with the spear and deadly blowgun, in 
which various of the South American tribes employ 
poisoned darts, he is of the most peaceable nature, 
and his traditions contain no stirring tales of con- 
quest, nor does his conversation boast of personal 
valor, for he knows not war. In short, the Tala- 
mancan is forever at peace with all the world, and 
only desires to pursue the even tenor of his way un- 
molested to the end of the chapter. 



the Paelflc coast, and Colon, on the Atlantic side, and 
these ports are visited annually by more than one 
thousand vessels, which land over one million tons of 
merchandise and nearly 100,000 passengers, chiefly for 
transfer over the Panama Railway, 47 miles in length, 
connecting the Pacific port of Panama with the At- 
lantic port of Colon. 

Colon, or Aspinwall, as it is sometimes called, has a 
population of about 3,000 persons. The city of Panama 
has a population of about 25,000. It was founded in 
1519, burned in 1671, and rebuilt in 1673, while Colon is 
of much more recent date, having been founded in 1855. 

The population, which, as already indicated, amounts 
in number to about 300,000, is composed of various 
elements — Spanish, Indian, negro, and a limited 
number of persons from European countries and the 
United States, especially those engaged in commerce 
and transportation and the operation of the Panama 
Railway. A considerable number of the population is 
composed of persons brought to the isthmus as labor- 
ers for the construction of the canal, and of their 
descendants. Since the abolition of slavery in Jamaica 
a considerable number of blacks and mulattoes have 
settled on the isthmus as small dealers and farmers, 
and in some villages on the Atlantic side they are said 
to be in the majority, and as a result the English lan- 
guage is much in use, especially on the Atlantic side. 
Some of the native population have retained their 
customs, speech, and physical type, especially those 
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Dedication or the Germanic Museum at 
Harvard. 

The Germanic Museum at Harvard University 
was dedicated November 10. Valuable gifts 
from Emperor William II. were presented for- 
mally and accepted by President Eliot on be- 
half of the University, by Prof. Prancke for the 
Museum, and by Carl Schurz for the Germanic 
Museum Association. Baron von Bussche- 
Hadenhausen, First Secretary of the German 
Embassy, in presenting the gifts of Emperor 
William said: 

"The Emperor sent to Harvard University a 
collection of reproductions of typical German 
sculptural monuments, from the eleventh to the 
eighteenth century, hoping that they will kindle 
and encourage the interest in the United States 
for the sculpture of our ancestors, who, to a 
great extent, are your ancestors as well. 

"I am happy to couple with this formal pre- 
sentation of the Emperor's gift the announce- 
ment of two other gifts which are about to be 
made to Harvard University. A year ago last 
April, after the friendly reception of his Royal 
Highness, Prince Henry of Prussia, by the people 
of the United States, there was formed in Ber- 
lin a committee of leading men of science, art, 
literature, and finance, with the view of supple- 
menting the Emperor's donation by a gift from 
the German people. The committee decided 
upon a collection of galvano-plastic reproduc- 
tions of representative works of German gold 
and silver work, from the fifteenth to the end 
of the eighteenth century. This collection, con- 
sisting of over thirty large and some twenty 
smaller pieces, all of them specimens of the best 
workmanship- of three centuries, is now nearly . 
completed, and I have been authorized on this 
day to state that by the end of the year this gift 
of the German people will be in the possession 
of Harvard University. It is most gratifying 
that still another side of German life is to be 
represented by a gift which comes from your own midst. 
I refer to the donation of ten thousand books on the 
history of Germany and of German civilization which 
Prof. Archibald Cary Coolidge is to make to Har- 
vard College as a memorial of the visit of Prince 
Henry of Prussia to the University in 1902." 

President Eliot responded in behalf of the Univer- 
sity. He referred to "the generous and suggestive 
act of his Majesty, the German Emperor," and said: 
"That act was unique in the history of this university, 
and, indeed, in the history of education." 



many, France, Italy, and the United States, but gives 
no statistics of the imports. 

Panama is connected with San Francisco by a weekly 
steamer schedule operated by the Pacific Mail Steam- 
ship Company, 'and with Valparaiso by a weekly 
steamer schedule operated by the Pacific Steam Navi- 
gation Company and South American Steamship Com- 
pany. Two passenger and two freight trains leave 
Panama daily for Colon, and Colon daily for Panama. 
The time for passenger trains over the 47 miles of 
railway is three hours. 

From Panama there is one cable line north to Amer- 
ican ports, and one to the south. The actual time con- 
sumed in communicating with the United States and 
receiving an answer is stated by the consul to be usu- 
ally about four hours. There also are cable lines 
from Colon to the United States and Europe. 

The money of the country is silver, the rate of 
exchange having averaged during the past year about 
150 per cent. 




Panama and Its Commerce, 
The commerce of Panama amounts to about 3 million 
dollars per annum, its population to about 300 thou- 
sand, and its area to 31,571 square miles, or nearly 
equal to that of the State of Indiana. These figures 
are supplied by the Department of Commerce and 
J_,abor through its Bureau of Statistics, and iare the 
latest available data on commerce, population, and 
area. Those of commerce are from the reports of the 
United States consuls at Panama • and Colon, which 
have just been received, and not yet published; those 
of population are based upon the latest official estimate, 
which shows the population In 1881, and was based 
upon the census of 1871; while the figures of area are 
from accepted geographical authorities and are those 
of the area of the "Department of Panama" of the Co- 
lombian Republic. The principal ports are Panama, on 



AN HYDRAULIC PLACER ELEVATOR. 

In the western part of the province, and claim to be 
descendants of the natives found there by the Span- 
iards when they discovered and conquered the country. 

Of the commerce of Panama, the United States sup- 
plies a larger share than any other country. The im- 
portations at the port of Colon during the fiscal year 
ended June 30, 1903, as shown by the report of the 
United States consul, amounted to $952,684/ of which 
$614,179 were from the United States, $119,086 from 
France, $118,322 from England, $76,386 from Ger- 
many. The figures of the fiscal year 1903 show a con- 
siderable increase from those of 1902, in which the 
value of the imports at Colon was $776,345. Of the 
$614,179 imports from the United States at Colon in 
1903, $200,744 were dry goods, $189,333 provisions, $59,- 
890 coal, $38,642 lumber, $32,900 kerosene, $30,400 
liquors, and $31,940 hardware. The value of the im- 
portations from the United States in 1903 exceeded 
those of 1902 by about $160,000. The exports to the 
United States from Colon in 1903 amounted to $173,- 
370, of which $75,432 were bananas, $54,960 cocoanuts, 
$12,472 turtle shells, $9,400 ivory nuts, $6,460 hides, 
and $5,924 coffee. 

From the port of Panama the exports to the United 
States in the fiscal year 1903 amounted to $193,342, of 
which $56,767 were hides, $49,974 India rubber, $27,805 
cocobolo nuts, $16,598 ivory nuts, $13,372 deerskins, 
and $6,908 coffee. The consul at Panama states that 
the imported articles come mostly from England, Ger- 



HYDRAULIC ELEVATORS FOR HOISTING PLACES 
TAILINGS. 

BY DENNIS H. STOVALL. 

The hydraulic elevator has become a necessity in 
many of the placer mines of the West, in order to make 
room for the mountains of bowlders, rock, and debris 
that are removed in the process of surface mining. After 
thirty or forty years of constant work, the diggings 
of many of the mines have narrowed down, and 
now confine themselves to the more remote 
slopes and gulches, which, a few years ago, 
could not have been worked by the methods 
then known. When the hydraulic giant was first 
introduced in the western placer fields, the 
mines that used them had to have efficient 
dumping grounds, or "dump," as the miners 
express it. This meant that there had to be a 
sheer drop of 30 or 50 feet at least from the end 
of the sluices, down into the gulch, canon, or 
creek below, in order to give ample room for 
the tailings, or the rock and bowlders removed 
from the auriferous gravel banks. 

There were many acres of rich ground on 
nearly every old channel that lay idle for many 
years, and could not be worked hydraulically 
for the reason that they did not afford 
"dump" enough. If giants were set to work 
on them, they soon found themselves blocked 
by the great heap of tailings, which could but 
be piled up on the bedrock, as the fall or drop 
in the sluices was not sufficient to carry them 
away. Consequently, operations were suspend- 
ed, and such ground, though rich, lay idle for 
a number of years. Then some ingenious Amer- 
ican invented, or rather discovered, the hy- 
draulic elevator, and the question of caring for 
tailings where the "dump" was poor was solved 
for all time. 

The form of elevator shown in the accom- 
panying picture is the one most used in the 
placer fields of northern California and south- 
ern Oregon, and is giving entire satisfaction 
everywhere it has been introduced. It is a sim- 
ple affair, and can be erected by any mining 
engineer of ordinary ability or intelligence. 
This form of elevator is only practical, however, 
where there is an ample water supply, and 
where the gravity pressure is at least 275 
feet, and under such conditions it is capable 
of lifting any bowlder of less than 800 pounds 
weight to a height of 35 or 40 feet, and send 
it hurling out through the sluices and over 
the dump. 

This elevator consists simply of a 20 or 30-inch pipe 
set at an angle of 45 degrees over the end of the 
sluice or race that leads down from the bank being 
operated by the giants. The length of this pipe is the 
height to which the tailings can be raised. At the 
base of the pipe is a six-inch giant, planted in the 
ground in such a way as to throw its stream up 
through the pipe. Another giant is set midway of 
the pipe, and unites its stream with that of the one 
at the base. The rock and bowlders and dirt, to- 
gether with the waste water that comes flowing down 
the bedrock sluice, are all caught by the giant's stream 
at the base of the pipe, and hurled up through and 
over the sluice-boxes at the top. In the upper sluice- 
boxes riffles are arranged, and here the gold settles 
and is caught, excepting the coarser pieces, which 
settle on the bedrock race before the elevator is 
reached. 



The American ITIotorman ot the 1 33-iniles-an-houl' 
Oar. 

A correspondent of ours informs us that the German 
car which recently made the record of 125 and 133 
miles an hour was driven by an American, Charles A. 
Mudge, of Williamsport, Pa. Mr. Mudge is in the 
employ of one of the two large companies under whose 
cirection the tests are being conducted. 
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A NOVEL NUT-LOCK. 

A bolt and nut which differ radically from the ordi- 
nary type are shown in the accompanying illustration. 
Instead of being threaded in the usual manner, the 
bolt and nut are provided with projections or ribs of 




NEW TYPE OP NUT-LOCK. 

such shape that the nut may be slipped on to the bolt 
without turning, and then tightly wedged in place by 
a quarter turn. The ribs as shown in the illustration 
are arranged parallel in groups or series on opposite 
sides of the bolt and nut, and extend over only a por- 
tion of their circumferences. When the nut is slipped 
on, its two series of ribs pass between the series of 
ribs on the bolt. It will be observed that the ends of 
the ribs on the bolt bend toward the right, and those 
on the nut have a bend in the other direction, so that 
when the nut has been forced home and given a turn 
to the right, the ribs will engage each other, and due 
to their bent form will wedge the nut tightly in place. 
When in this position a key-piece such as shown at 
the right in the illustration is slipped in between the 
nut and the shank of the bolt, so that its two par- 
allel arms fit into the space on the bolt between 
the series of ribs, and prevent the ribs from turn- 
ing out of their interlocked relation. A small pin 
projects from the end of the bolt. This passes 
through an opening in the end of the key-piece, 
and may be flattened or hammered to form a 
rivet-like head, thus holding the key in place. A 
patent for this invention has been obtained by 
Mr. Thomas McCabe, Jr., of 105 Fourth Avenue, 
Homestead, Pa. 



IMPROVED PACKING KING. 

The ordinary packing ring is dependent en- 
tirely upon its elasticity to so tightly engage the wall 
of a piston or valve cylinder as to resist lateral pres- 
sure of the steam. Obviously, any construction which 
would assist this elastic pressure of the packing ma- 
terial, and make its engagement with the cylinder 
wall more positive, would be an important and use- 
ful improvement. Such a construction may be seen 
in the accompanying illustration, and a patent for this 
invention has been granted to Mr. Thomas P. Meehan, 
729 Quincy Street, Brooklyn, N. Y. 

The improvement lies in the provision of annular 
flanges on the packing rings. These flanges are in- 
clined, and form abutments for steam passing through 
inclined ports in the ends of the piston. In operation 
during the piston movement, steam will enter through 
these ports, and impinging upon the In- 
clined flanges will force the rings out tight- 
ly against the cylinder. The rings are pre- 
ferably used in pairs, one of which is pro- 
vided with an annular groove or channel, 
into which an annular rib on the other ring 
fits. By means of this interlocking connec- 
tion, the two rings are caused to move as 
one. In our illustration the figure at the left 
shows the improved packing ring as applied 
to a piston of the high-pressure type. It 
will be observed that the only change in the 
piston required for fitting or. the improved 
packing ring, is to turn off the edge of the 
piston flange and the follower ring to an 
angle corresponding with that of the packing- 
ring flange, and to bore the necessary steam 
ports. The figure at the right shows a pis- 
ton of ordinary type fitted with a double 
packing, and also a piston valve similarly 
fitted. The small amount of work necessary 
on the piston, bull ring, and follower ring 
to adapt them to the improved form of pack- 
ing ring will be apparent at a glance. The 
fact that the new type of packing ring can be 
so easily applied to an old piston is an im- 
portant point in its favor. 

■>'•»» . — 1 

Paper File and Index. 

A new type of filing cabinet, which is op- 
erated by means of index keys, has recently 
been invented by Thomas J. Johnson, of 



Norman, Oklahoma Territory. The cabinet drawer 
is divided into compartments by wire partitions, which 
are connected with the index keys in such manner 
that on depression of one of the keys, the partitions 
of the corresponding compartment will be spread open 
to permit of readily filing a paper or removing it from 
the drawer. The papers are all filed on edge. When 
one compartment is opened/this operation closes the 
adjoining ones, and effectually prevents erroneous fil- 
ing. The invention is particularly applicable to the 
filing of bank checks, a small file being used for dis- 
tributing checks as these are paid, and a cabinet 
being provided for filing them away until the pass 
books are presented for a balance. The file will also 
be found very useful in many other ways. It is very 
compact, and requires comparatively little vault 
room. It may be easily manipulated; the oper- 
ation is novel and catchy, and its time-saving 
advantages will be readily appreciated. 



differ in prinoiple or operation from the ordinary 
instrument used in wireless telegraphy, but in its con- 
struction and general arrangement it offers a number 
of very important improvements. The construction 
may be described as follows: A glass tube is pro- 
vided at the ends with hard-rubber caps cemented 
thereto. Contact terminals are threaded into these 
caps, and form bearings for the stems of the elec- 
trodes, which are screwed into the threaded bores of 
the contact terminals and secured by lock-nuts. The 
stem of one of the electrodes is provided with a cen- 
tral channel running longitudinally thereto, and open- 
ing at its inner end into the interior of the glass 
uibe. At the outer end of the channel an opening is 
provided, through which air in the tube may be 



TOBACCO TAMPER AND COVER FOR TOBACCO 
PIPE. 

A recent invention upon which a patent has 
been obtained by Mr. Joseph S. von Neida, of Sharon 
Hill, Pa., provides a simple device applicable to a to- 
bacco pipe to prevent the tobacco from flying out of 
the pipe. It also comprises a movable part, which 
may be pressed downward with the finger to tamp 
the tobacco from time to time, so as to keep it burn- 
ing. The construction of the device and its operation 
will be understood by a glance at the accompanying 
illustration. It consists of a perforated disk provided 
with outwardly-extending spring arms adapted to en- 
gage the side walls of the pipe bowl to hold the disk in 
position. Rising from the center of the disk is a 
cylinder, and in this a tube is mounted to slide. At 
the bottom of the tube the tamping disk is secured, 
and this is normally held in its upper position by a 
spiral spring in the cylinder which acts on the tube. 
By pressing down on the top of the tube the tamper 
disk will be forced down to compress the tobacco, or 





IMPROVED CONSTRUCTION FOR COHERERS. 

pumped out to form the necessary vacuum. This open- 
ing may be closed by a needle valve screwed into the 
end of the stem. The contact terminals of the coherer 
are provided with flat sides, so as to be readily slipped 
into the contact jaws which form its support. The 
jaws at opposite ends of the coherer are insulated 
from each other, and are electrically connected with 
separate aerials. In operation the usual effect is pro- 
duced, namely, the Hertzian waves cohere the filings 
between the electrodes, opening a path for the cur- 
rent of a local circuit which operates the telephone 
or telegraph. The filings are decohered by a tapper 
acting on the head of the needle-valve screw. 

The principal advantages of the construction are 
that the air may be easily exhausted from the coherer 
and the coherer sealed, and that by means of the ad- 
justable feature of the electrodes the coherer may 
b<3 regulated according to tension and volume of 
the impulses. By reason of the. contact jaws 
adapted to receive between them the contact ter- 
minals of the electrodes, a coherer may be read- 
ily slipped into these jaws to place it in circuit, 
and quickly and easily removed without detach- 
ing any of the conductors, thus making it possible 
to change the coherer while a signal is being re- 
ceived without losing any material part of the 
message. A patent upon this invention has been 
granted to Mr. Thomas B. Clark, of 67 to 71 
Michigan Avenue, Detroit, Mich. 



CONVENIENT PIPE-COVER AND TOBACCO TAMPER. 

the whole device may be moved down slightly, accom- 
modating itself to the decreasing amount of tobacco 
as it burns away. The principal advantages of this 
invention are the fact that the device is very compact 
and so small that it can be easily carried in the vest 
pocket, or preferably within the bowl of the pipe when 
the pipe is not being used, and also that it affords 
not only a cover to protect the tobacco while burning, 
but also a convenient means for pressing down the 
tobacco, which is usually accomplished by the bare 
finger of the one using the pipe. 



AN IMPROVED CONSTRUCTION FOR COHERERS. 

The coherer which is herewith illustrated does not 




A STEAM-PRESSED PACKING RING. 



The United States Postal Department in consid- 
ering the subject of formally indorsing the nickel- 
in-the-slot machine by adopting such a device for reg- 
ular use in the forwarding of special letters. The 
invention is that of M. B. Mills, of Chicago, 111., and 
it is meant to answer the demands of persons who 
desire to send a special delivery letter and who have 
not the necessary stamp and who do not want to go 
to the inconvenience of paying a visit to the post of- 
fice. It is designed that the slot machines shall be 
placed in the hotels and public places in the business 
center of a city, and anyone desiring to make use of 
the machine has only to drop the coin in the slot, and 
this operation unlocks a door which permits the letter 
to be placed inside. As the door is closed the letter 
receives an impression which tells the number and 
location of the box and such other information as the 
postal authorities may have use for. Means 
are provided to prevent the perpetration of 
fraud, such as putting in two letters with 
one dime and depositing counterfeit coins 
or blanks similar to the coins in weight and 
shape. The coins fall into a receptacle in 
the order in which the letters are placed, 
and there will be no difficulty in determining 
which particular coin was deposited with 
each letter. In case two letters are inserted 
in the box when only one dime has been de- 
posited, only one envelope will receive the 
impression. These boxes are about to be 
placed in the city of Washington, D. C, and 
their operation will be watched with inter- 
est by the postal authorities. If they seem 
to answer the purpose for which they are 
designed, they will be scattered around all 
the larger cities of the country. 
• I « I m 
The shops of the Allis-Chalmers Company 
at West Allis, Wis., will be greatly enlarged 
to make provision for the manufacture of a 
new engine, making use of the gas generated 
in blast furnaces, the patent rights for 
which were recently acquired by the com- 
pany. Edwin Reynolds, the consulting engi- 
neer of the company, says that the inven- 
tion is a very important one, and while 
more room is required to turn out these 
new engines, there will be no need for new 
special machinery. 
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BECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

ALARM FOR WATER-CONTAINING VES- 
SELS. — J. O'Connos and C. A. Turner, New 
York, N. Y. In this patent the invention re- 
lates to devices for giving an alarm when the 
water in a boiler or other vessel rises or falls 
beyond desired levels and also to control the 
inlet of water when this liquid becomes low, 
an object being to provide a device that shall 
be simple and compact in construction and 
positive in its action. The circuits of the bell 
or alarm device and the solenoid are in con- 
nection with a battery. 

PRIMARY BATTERY. — J. A. Pedrazzi, Car- 
mel, Cal. This inventor's improvement is in 
the nature of a new primary battery designed 
for both closed and open circuit work and 
applicable for all the uses for which a gal- 
vanic battery is employed. It may be used 
for electroplating, telegraphy, telephones, fire- 
alarms, burglar-alarms, toys, bells, electric mo- 
tors, for therapeutic and surgical uses, or for 
electric lights in places isolated from the wires 
of a power plant. 



Business ana Personal Wants. 



READ THIS COLUMN CAREFULLY— You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information, lu every case It Is neces- 
sary to give the number of the Inquiry. 
MIJNN & CO.* 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 479©.— For an oil engine and dynamo 
to give 10 volts and 12 amperes or 20 volts and t5 amperes 
for charging accumulators for X-ray plant. 

Autos.— Duryea Power Co., Reading, Pa. 

Inquiry No. 4791.— For bids for putting in two 
^5 h, p. boilers and one 40 h. p. engine. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 4792.— For manufacturers of punch- j — 

ing *nd forming presses for making lace-hooks for Acia and mating same, methylene hippuric, 
shoes. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin I'alls, O. 
Inquiry No. 4793.— For manufacturers of auto 



NEW BOOKS, ETC. 

The Complete Law in Nature Un- 
veiled. By F. Warner Jones, C.E. 
London: Knowledge Office. 1903. 
18mo. Pp. 32. Price 60 cents. 
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For which Letters Patent of the 
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Engineering Improvements. 

AUTOMATIC COUPLING FOR SECTION- 
AL PUMP-RODS. — T. Costello, JR., and 
V. B. Post, Spencerville, Ohio. Tbe inventors 
in this improvement have for an object the pro- 
vision of a sectional pump-rod or other sec- 
tional shaft or rod with a simple novel 
coupling device for joining together the adja- 
cent ends of the rod sections, which may be 
automatically connected by laterally pressing 
together the two complementary portions of 
the coupling device and may be readily dis- 
connected without undue labor. 

ROTARY ENGINE. — T. E. E. Bartlett, 
Meridian, Miss. In Mr. Bartlett's patent the 
invention has reference to improvements in ro- 
tary engines ; and the object that he has in 
view is to produce a simple, compact, and 
durable construction which is packed to reduce 
the leakage of the motive fluid and which is 
very efficient in operation. 

• ROTARY ENGINE.— R. L. Barnhart, Char- 
leroi, Pa. This invention has particular appli- 
cation to a novel form of motor, designed to 
be driven by air, gas, steam, or similar ex- 
pansive fluid, and is an improvement on a prior 
patent granted to Mr. Barnhart. The inven- 
tor forms the mechanism in two sections, an 
upper and a lower motor section, rigidly con- 
nected by a shaft, and connects the sections 
by a pipe or tube* and provides such sections 
with inlet and exhaust valves, the primary 
object being to obtain a maximum amount of 
pressure in each motor so that they will be 
driven in the same direction by the pressurft 
being conducted from the upper to the lower 
motor-section, or vice versa. The parts are ar- 
ranged to greatly muffle the sound of the opera- 
tion of the engine. 

BALANCED SLIDE-VALVE. — B. W. 
Schenebeck, Bolinger, La. The improvement 
comprises the combination with a pressure- 
plate and valve provided with an annular 
groove of an intermediate ring provided at op- 
posite sides of its base with vertical side 
walls and having inwardly-sloping surfaces 
above the said side walls, and inner and outer 
split rings provided with sloping faces coin- 
ciding with those of the intermediate ring and 
arranged for operation thereby. 

MARIN E PROPELLER.— C. A. Manker, 
Pearl, 111. It is the aim of Mr. Manker's in- 
vention to provide an improvement in that class 
of propellers in which feathering blades are 
employed — that is to say, blades adapted to 
assume varying angles to the mobile fluid as 
they revolve. The propeller is primarily in- 
tended for use in marine propulsion, but it may 
be employed in aerial navigation under certain 
conditions. 



Hardware. 

COMPOUND TOOL. — J. F. Watermolen, 
Greenbay, Wis. In carrying out this improve- 
ment the inventor has particularly in view as 
an object the formation of the main body por- 
tion or handle of the tool in such manner that 
the parts of the body portions may be easily 
and quickly assembled and to provide a simple, 
neat, and positively supporting or bearing 
frame for the tool-blades or tools proper. 

WRENCH.— W. E. Seanor, Hope, Idaho. 
The purpose in this invention is to provide a 
wrench in which the movable jaw can be expe- 
ditiously and conveniently adjusted upon the 
shank of the wrench to and from the fixed jaw 
arid as conveniently and rapidly locked in ad- 
justment position against all strain to which 
the movable jaw may be subjected. 



mobile parts, motors, running gears, etc. 

Mechanics' Tools and materials. Net price catalogue. 
Geo. S. Comstock, Mechanicsburg, Pa. 

Inquiry No. 4794.— For the manufacturers of the 
" Keewatin " injector tor steam boilers. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 4795.— For manufacturers of and 
dealers in German silver. 

American inventions negotiated in Europe, Felix 
Hamburger, Equitable Building, Berlin, Germany. 

Inquiry No. 4790.— For makers of the Washing 
Block, lately patented. 

Let me sell your patent. I have buyers waiting. 
Charles A. Scott, Granite Building, Rochester, N. Y. 

Inquiry No. 4797.— For machinery for extracting 
"pita" andl 1 maguey" fiber from the plant. 

Metal cut. bent, crimped, embossed, corrugated ; any 
size or shape, Metal Stamping Co., Niagara Falls, N. Y. 

Inquiry No. 4798.— For machinery for brushing 
and baling fiber after extraction from plants. 

Machine Work of every description. Jobbing and re- 
pairing. The Garvin Machine Co., 149 Varick, cor_ 
Spring Sts., N. Y. 

Inquiry No. 4799.— For machinery for extracting 
fiber fr.'in tbe cocoanut busk, also for manufacturing 
cocoanut oi . 

Patent for Sale.— O Sovelius, Box 293, Hancock, 
Michigan, has his patent on axle or shaft worker for 
sale. Lays off the joints for drill or other tool. 

Inquiry No. 48©©.— For machinery for .treating 
chocolate, such as driers, sorters, etc. 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inquiry No. 4801.— For parties to turn out farm 
implements by order lots. 

We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. work, etc., 
Metal Novelty Works, 43 Canal Street, Chicago. 

Inquiry No. 4802-— For matters of oxidized cop- 
par finish cores, such as are used in street car registers 

Empire Brass Works. 106 E. 129th Street, New York. 
N. Y., have exceptional facilities for manufacuring any 
article requiring machine shop and plating room. 

Inquiry No. 4803.— For makers of ornamental 
oxidized copper frames. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Kngine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 13Sth Street, New York. 

Inquiry No. 4804. -For makers of thin glass tub- 
ing and small, round, colored glass bar. 

Contract manufacturers of hardware specialties, ma- 
chinery, stampings, dies, tools, etc. Excellent market- 
ing connections. Edmonds-Metzel Mfg. Co., Chicago. 

Inquiry No. 48©5.— For mwnutacturers of electric 
welding machines. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and toois. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Inquiry No. 48©6.— For makers of slot machines 
for drinking fountains. 

JST Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway 
New York. Free on application 

Inquiry No. 48©7.— Kor a reliable outfit for gold 
and silver plating. 

Representatives for Spain.— Ilormaechea, Elorriaga 
& Co., Calle Libertad No. 1. Po. lo., Bilbao, Spain, Offer 
their services to represent American manufacturers of 
novelties and new patented inventions. Will handle 
agencies to entire satisfaction., guaranteeing best ser- 
vice. A 1 references furnished to par ies interested. 

Inquiry No, 4S08.— For nmkers of gl-iss-en-rav- 
ing machines, glass beveling, polishing and sand blast- 
ing for glass. 
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FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N.Y.. U.S.A. 
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1 W. 2d St., Cincinnati, O. 



SCHIEREN'S WEEKLY ADVICE: 
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Tne successful business man knows when to take a loss. 
You may think it would be extravagant to throw 
away all the cheap and unreliable belts that give you 
continual trouble, but if you will 



Buy Schieren Belting 

and put it in place of the old kind you will find it 
profitable in a number of ways. 
Send for Belting Book and Leatheriue Literature. 

(HAS. A. SCHIEREN & CO. 

Pittsburg : 243 Third Av. 
Philadelphia : 228 N. Third St. 
Boston : 192 Lincoln St. Denver : 1519 Sixteenth St. 

Hamburg : Fickhuben 4. 
R. A. Hervey, Agent for Australasia. 

171 Clarence St., Sydney, Aoi 
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%W Price List on application to 

Walworth Manufacturing Co., 
128 to 136 federa l street, boston, mass. 

New Type 
2-Cycle Motor 

PATENTED. 

Range of Speeds 300 to 2,000 Revo- 
lutions. 

4 H. P. v Auto, or Marine, 100 lbs. 

8 H. P. Auto, or Marine, 175 lbs. 
Manufacturers in search of tbe 

best should address 
CUSHMAN MOTOR CO., 
Lincoln, Nebraska. 




machines and mechanical Devices. 

MIXING DEVICE.— W. S. Standish, East 
Las Vegas, New Mex. In carrying out the 
present invention Mr. Standish has particu- 
larly in view the provision of means combined 
with the main portion of the apparatus for 
supporting and holding the weight of a cylin- 
der or cask and the contents thereof, while at 
the same time permitting the use within the 
cask of a hollow shaft carrying beater-blades 
and a steam pipe used in the mill. 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents eaeta. 
Please state the name of the patentee, title of 
the invention* and date of this paper. 



Nicolaier & Hunsalz 743,986 

Acid, anthraquinone alpha sulfonic, R. 

E. Schmidt 743,664 

Acids, apparatus for making mixtures of 

nitric and sulfuric, F. 1. du Pont 743,922 

Alloy, W. Rubel 743,566 

Amalgamator, H. Hoeschen et al 743,871 

Animal trap, A. Arnesen 743,420 

Anklet, E. M. Douglas 743,625 

Air brake attachment, H. F. Ong 743,91b 

Air brake hose coupling, Allan & Lenhoff.. 743,796 New York : 52 Ferry St. 

Arithmograph, H. Ellis 744,004 < Chicago : 92 Franklin St. 

Armature coil, C. Knape 744,01a 

Atomizer, A. S. Dixon 743,696, 743,697 

Auger, post hole, H. S. Butler 743,445 

Awning, C. L. Gaylord 743,711 

Awning frame, combined roller and swing- 
ing, b\ D. Frazee 743,706 

Axle, C. P. Clark 743,82y 

Axle box, J. Krohn 743,892 

Baby jumper, W. M. Nix 743,546 

Badge pins, etc., automatic catch for, C. 

J. Dieges 743,835 

Bag holder, J. W. Fiddes 743,848 

Bags, etc., holder for, F. Cords 743,691 

Bale tying attachment for compressors, 

J. H. Kennedy 743,520 

Baling press bed plate, Coad & Biddle 743.973 

Bank, savings, E. F. Brown 743,442 

Barrel head doweling machine, C. W. Boykin 743,440 

Basin, wash, W. G. Hoshock 743,873 

Bath. See Shower bath. 

Bath apparatus, needle and shower, D. W. 

Dinneen 743,623 

Bath tub bracket attachment, J. E. Palma- 

tary 743,917 

Bearing for wagon reaches, antifriction, G. 

W. Gardner 743,481 

Bedstead corner clamp, F. A. Weir 743,964 

Beet root cutter, C. C. Brabant 743,683 

Belt, F. F. Knothe 743,984 

Bench stop, H. W. Baltz 743,673 

Berth, folding, J. P. Lein 743,526 

Block signal, electric, W. S. Jackson 743,878 

Block signal system, I. H. Francisco 743,852 

Block system signaling device, M. J. Galla- 
gher 743,857 

Boat device, recreation submarine, F. W. 

Brady 743,816 

Boilers, baffle for water tube, J. Miyabara. 743,541 vera. Editors, Students, Bankers, Insur- 
Bolster, A. Christianson 743,451 ance Companies and business men gen- 
Bolting machine sieve cleaner, Griscom & erally. Book marker and paper clip. 

Loutzenhiser 743,863 , Does not mutilate the paper. Can be 

Book, J. B. Lyons 743,530 used repeatedly. In boxes of 100 for 2ac. h 

Bottle holder, R. L. McMurran 743 914 To be bad o f all booksellers, stationers k 

Bottle, milk, S. L. Egenas .748 841 '"' 

Bottle, non-reflllable, C. H. Miller 743,r"" 

Bottle, non-reflllable, W. B. Cockrell 743. 

Bottle stoppering device, W. R. Green 743,638 

Bottle washing machine, W. E. Brown 743,821 

Box ending machine, C. W. Hobbs 743,642 

Box or case, J. Nevelson 743,747 

Brake beam, J. M. Hansen 743,498 

Brake shoe key bolt, E. L. Adreon, Jr., 

743,793, 743,794 

Bridge or culvert, E. P. Spaulding 743,946 

Bridge, transfer, A. H. Mallery 743,901 

Broom trimmer, L. Pelton 743,554 

Brooms, device for the protection, preserva- 
tion, and convenience in the keeping 

of, C. W. McKellar 743,746 

Brush, tooth, W. S. Stein 743,582 

Butter packing machine, P. F. Gibbons.... 743,485 

Button cutting machine, M. H. Hess 7^3,506 

Cable holder, manhole, H. C. Baker, Jr 743,805 

Cam, M. Gorman 743,713 

Camera magazine plate changing apparatus, 

photographic, A. A. Brooks 743,614 

Camera, photographic film, J. A. Robert- 
son 743,563 : 

Can floating machine, round, W. Rubin 743,567 

Can opener, H. B. Landis 743,735 

Can or box structure, W. I. Tuttle 743,597 

Cane or corn topper, Jones & Cline 743,516 

Car brake, street railway, Wetzler & Green 743,966 
Car chair and berth, sleeping, Holland & 

Wheeler 743,872 

Car coupling, J. W. Smith 743,767 

Car draft attachment, railway, P. W. Ag- 

nell 743,411 

Car, dumping, E. S. Hart 743,504 

Car fender, street, M. Duffner 743,699 

Car, flat, J. M. Hanson 743,499 

Car, gondola, J. M. Hansen 743,497 

Car haul, A. M. Acklin 743,611, 743,612 

Car heater, W. A. Joseph 743,726 

Car heater, electric, J. F. McElroy 743,654 

Car lubricating device, railway, Schanamen 

& Davis 743,934 

Car, ore, J. M. Hansen 743,501 

Car sign, shiftable, E. H. Barney 743,676 

Car stake and making same, railway, J. M. 

Hansen 743,502 

Car window, C. E. Gale 743,633 

Car with drop doors, gondola, J. M. Hansen 743,500 
Car with metallic underframing, J. M. Han- 
sen 743,496 

Carbureter, explosive engine, J. D. Ander- 
son 743,416 

Carbureter feed, J. A. Bower 743,439 

Carpet stretcher, F. L. Foss 743,629 

Carpet sweeper, T. I. Duffy 743,838 

Carriage curtain fastener, J. H. Marsh 743,903 

Carriage seat shifting rail, J. Cummings... 743,621 
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The Eureka Clip 

The most uaefularticJe ever invented 
tor the purpose. Indispensable to Law- 



. ha, : and notion dealers, or by mail on receipt .„ 

i'qat of price. Samplecaril, by mail, free. Man- » 

;'„„( nfactured by Consolidated safety ^ 

,974 p in v „ jiox 121, Bloomfield. N. J. N 
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DRAPER'S 

Recording: Thermometer 

Traces automatically a correct and 
continuous record in ink of the tem- 
perature on a graduated weekly chart. 

Standardized and fully guaranteed. 

THE DRAPER BIFG. CO. 

152 Front St., New York 

Makers of Recording Instruments. 



WITTE GAS ENGINES 



Ine hignesti type or seir-containea engiE 
on any commercial, gas or liquid fuel, 

Now sold on 30 Days' Free 7 ,fl a , 

Very sensitive governor; —-*»™«* 

perfect electric igniter, other 

exclusive essentials. Result 

of 30 years' experience. 

Write for Catalogue E 

WH'TE IRON WOBKSIW., 

51T W. 5th Str eet, Kan sas City, Mo. 




Carrier. See Package carrier. 

IMPORTANT TO INVENTORS OF MERITORIOUS I Casing puller, S. W. Munn 743,543 

Caster, M. W. Owens 743,552 

Catamenial appliance, H. A. & A. L. Ische. 743,877 

Centrifugal separator, H. C. Beckman 743,428 

Chemical compound, W. J. Knox 743,733 

Cherry seeding apparatus* J. Goodspeed 743,860 

Chromium from chrome iron ore, extracting, 

Suchy & Specketer 743,668 

Churn dasher, E. A. Franklin ... 743,473 

Cigar case, W. W. Pugh . . . ." 743,926 

Cigar motstener, E. F. Brown..... 743,819 

Cigarettes from continuous filler' rod, ma- 
chine for making, F. J. Ludington 743,739 

Clamp, J. Kirschbaum 743,646 

Clasp, C. H. Cohn 743,454 

Cloth drying machines, presser wheel for 

the chains of, J. J. Scholfleld 743,990 

'Clothes drier, G. F. Schrader 743,758 

Clutch, magnetic, C. Jenatzy, File 743,514 

Coal storing and delivering apparatus, C. 

H. Boardman 743,434 

Coat stay, C. Richman i 743,928 

Cock, bath, H. M. Weaver 743,602 

Cock, four way, P. McDonald '743,744 

Cock, gage, A. J. Fink, Jr 743,702 

Coffee mill, A. E. Bronson, Jr 743,818 

Coin controUed machine, W. W. Rosenfield 743,931, 
Collar and name fastener, horso, C. J. Dolley 743,624 

Collar fastening, .1. W. Alexander 743,795 

Collar, horse, A. G. Couch 743,832 

Columns or posts, construction of, L. J. 

Sicbe 743,765 

Compasses, ellipse «r circle, J. W. Griffith.. 743,490 
Compensating system, E. E. F. Crelghton 

743,468, 743,459 
Compress, cold, H. Enax 743,473 



MACHINES OR OWNERS OF PATENTS RE- 
QUIRING MANUFACTURING FACILITIES. 

A large and thoroughly equipped modern, up to-date 
manufacturing establishment is prepared to make im- 
mediate arrangements for the manufacture on a large 
scale and on a fair and liberal business basis of novel 
special machines well protected by patents. Will con- 
sider only machines of new design having prospects of 
large sale. In replying give character of machine and 
line of trade, and enough general particu'ars to enable 
us to decide desirability" of interview. All communica- 
tions will be answered. Address 

Facilities, Box 773. New York. 

Inquiry No. 4809.— For manufacturers of darn- 
ing machines. 

Inquiry No. 4*10.— For makers of steam vacuum 
pumps for low lift. 

inquiry No. 4811.— For manufacturers of silk 

balloons. 

Inquiry No. 4812.— For makers of cigarette ma- 
chinery for export. 
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GRINDER 

Has no pumps, no valves. No 
piping required to supply it with 
water Always ready for use. Sim- 
plest in construction, most efficient 
in operation. Price will interest you. 

W. F. & JNO. BARNES CO., 

Established 1872. 
W 1999 Ruby St., Rockiord, 111. 




ARTESIAN 



Wolls, Oil and GaB Wells drilled 
by contract to any depth from 50 
to 3000 feet.. We also manufac- 
ture and furnish everything re- 
quired to d.ill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus- 
trated catalogue. Address 
PIERCE WELL ENGINEERING AND SUPPLY CG. 
136 Liberty Street. New Sock. U.S.A. 



STIMULATION without IRRITATION 

Means New Life to the Scalp. 

The Evans Vacuum Cap gives the scalp a 
thorough massage and encourages a free 
and healthful circulation without rubbing 
and without the use of drugs or irritants. 
It will stop hair from falling out and re 
store a normal growth where live follicles 
exist. The Cap is used about ten minutes 
twice a day ami itsefftctp are pleasant from 
the very begi. ning. We wilfiefund your 
money in full if results are not satisfactory 
after a thirty days' use. Call on or address 

EVANS VACUUM CAP CO. 
St. Louis Office. Fullerton Building. 

New Yohk Opuce, 1800 Broadway. 

NOTE:— To those who find it convenient to call at oar offices we will 
give & sufficient number of demonstrMions free to satisfy them as to tbe 
merit of this appliance. 
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Conveyer, G. A. Bronder 743,613 

Corn busker, H. C. Chapman 743,450 

Corn husker feeder, Shekey & Shephard 743,576 

Corn husking machine, H. T. Minick 743,651 

Corn, machine for removing the silk from 

green, J. C. Mclntyre 743,655 

Corn shocker, T. L. Creath 743,83a 

Corncob pipe turning machine, C. O. Strutz 743,587 
Cotton chopper and cultivator, combined, 

J. W. Parmer 743,919 

Cotton waste, apparatus for treating, R. R. 

Boyd 743,813 

Cotton waste, treating, R. R. Boyd 743,814 

Counting machine, J. B. Sleeman 743,579 

Coupling, R. B. Hinton 743,870 

Coupling release rigging, G. P. Ritter 

743,560, 743,561 
Cows' tails while milking, device for secur- 
ing, J. Badgerow ; 743,671 

Crate, folding, C. A. Beittenmiller 743,808 

Crib, sofa, and lounge, combined, T. Hanley 743,495 
Cross head and pitman connection, E. Farm- 
er 743,701 

Cuff holder, E. A. Clark 743,617 

Cultivating implement attachment, H. 

Downer 743,698 

Cultivator, J. H. Martin 743,535 

Cuprous magnetic oxid, making, W. J. 

Knox . 743,732 

Current indicator, reverse, L. Andrews.... 743,417 

Curtain fixture, F. D. Gimenez 743,712 

Curtain fixture, J. Trierweiler 743,775 

Cuspidor, C. E. Carter 743,446 

Cutter. See Beet root cutter. 

Cycle, motor, H. B. Ruggles 743,755 

Dental bridgework riveting device, F. A., 

Jr., & F. A. Brewer, Sr 743,817 

Dental engine chip blower and syringe at- 
tachment, L. Lyman 743,529 

Die stock, W. Haythorn 743,982 

Dish pan, V. A. Cassell 743,447 

Distributer or salt and pepper shaker, J. 

S. Duffie 743,626 

Ditching machine, Williams & Heptonstall 743,604 

Door, air, Schwitalla & Fiebig 743, 57U 

Door securer, C. R. Fleischmann 743,978 

Draft coupling, L. Kreitinger 743,891 

Draft enhancing apparatus, S. C. Davidson.. 744,003 

Draft equalizer, C. J. Jones 743,515 

Dredger, R. A. Perry 743,751 

Dredging purposes, hydraulic elevator for, 

B. Flood 743,979 

Dry closet, portable, J. Danner 743,834 

Drill attachment, L. A. Hardison 743,639 

Driving mechanism, reversibly changed 

speed, R. M. Head 743,867 

Dye and making same, yellow, J. Turner.. 743,778 
Dynamometer for electric current, M. E. 

Turner 743,958 

Egg separator, W. D. Evert 743,474 

Electric battery, E. Tweedy 743,598 

Electric circuit resistance, G. Wright 743,607 

Electric circuits, apparatus for regulating 

the flow of current in, I. Kitsee 743,887 

Electric circuits, means for regulating 
self-inductance in, Burgess & Franken- 

fleld 743,444 

Electric communication system, Armstrong 

& Orling 743,999, 744,000 

Electric cut out, L. W. Miller 743,540 

Electric fixture, K. Shaffer 743,991 

Electric lighter, C. Hubert 743,724 

Electric motor controller, H. H. Cutler. . 743,463 
Electric motors, means for controlling tiie 

speed of, A. P. Warner 743,601 

Electric safety appliance, L. Klentschi 743,888 

Electric separation means, E. Gates 743,710 

Electric switch, C. F. Ziegler 743,970 

Electric terminal, H. Brooks 743,441 

Electrical coils, winding, R. Varley 743,779 

Electrical communications, apparatus for 

transmitting, Jacobs & Nicholson 743,512 

Electrode and conductor, C. E. Acker 743,410 

Electrothermal diffuser, F. de Mare 743,534 

Elevator, W. Hamilton 743,717 

Elevator alarm signal, E. L. & G. Hall 743,493 

Elevator door automatically operating de- 
vice, C. W. Kirsch 743,886 

Elevator operating system, electric, W. Bax- 
ter, Jr 743,426 

Elevator safety device, F. D. Potter 743, 9U3 

End gate fastening, vehicle, W. K. Clarke 743,452 

Engine, W. T. Fox 743,478 

Engine indicator, steam, L. T. Snow 743,944 

Engine lubricating device, J. P. Kleber.... 743,523 

Engine mixer, gas, H. F. Wallmann 743,780 

Engine starting device, gas, Graham & 

Fox 743,637 

Engines, governor block and oil receptacle 

for explosive, B. V. de Sutter 743,977 

Expectoration pouch, E. L. Calahan 743,826 

Extractor. See Well rod extractor. . 

Eyeglass, W. L. Bemis 743,679 

Eyeglasses, W. H. Weser 743,96;: 

Eyelet, A. F. Mitchell 743,909 

Eyelet safety tie, J. K. Thoma 743,954 

i'an attachment, W. C. Norman 743,548 

Kans, means for supporting or carrying the 
inclosing casings of centrifugal, S. C. 

Davidson '. 743,693 

Feed, automatic water and fuel, J. N. Rice 743,661 

Feed box, Stimson & McManis 743,950 

Feed water heater, R. B. Benham, Jr 743,809 

Fence machine, wire, A. C. Mills 743,740 

Fence machine, wire, B. Baumgartner. . . . 743,806 

Fence post, A. M. Smith 743,580 

Fire alarm, electric, J. W. H. Uytenbogaart 743,600 
Fender. See Car fender. 

File case, W. C. Benbow 743,429 

Filling machine, G. Manierre 743,533 

Filter, rotary, G. Moore 743,652 

fire tube boiler, Burger & Williams 743,825 
irearm, revolving, J. H. Wesson 743,784 

Fish cutting machine, W. Munn 743,742 

Fishing reel, E. M. Funk 743,856 

Flanging machine, T. R. Johnson 743,644 

Fluid operated chair, A. N. Hornung, Jr. . 743,508 
Fluid pressure coupling, M. G. Quacken- 

bush 743,659 

Fluids, traveling receiver for motor, J. 

L. Pilling 743,921 

Flush tank for closets, automatic operating, 

M. Connor 743,618 

Foldable seat, J. Sharkey 743,938 

Fruit picker, F. Rohr 743,754 

Fruit picker, J. B. Lawrence 743,894 

Fuel, H. B. Bayles 743,677 

Furnace, D. R. Steele 743,947 

Furnace fires, apparatus for enhancing draft 

through, S. C. Davidson.. 743,694 

Fuse casing and switch, L. W. Downes.. 743,471 

Game apparatus, J. H. Wilson 743,605 

Game apparatus, M. S. Brown 743,820 

Garment supporter,' A. Frankenstein 743,630 

Gas burner, C. C. F. Schmidt 743,757 

Gas burner, incandescent, J. Hutchinson.. 743,510 
Gas lighting apparatus, time, P. Rouget.. 743,565 

Gas, manufacturing, R. Dempster 743,468 

Gas or vapor lighting, antivibrator for in- 
candescent, C. Scott-Snell. . 743,573 

Gas purifying apparatus, C. I. Tenney.... 743,591 

Gate, W. T. Curtis 743,462 

Gear, transmission, W. W. Adams 743,792 

Glass articles, apparatus for making hol- 
low, J. Proeger 744,008 

Glass chipping machine, F. H. Burch 743,824 

Glass drawing bait, J. H. Lubbers 743,898 

Glass or fabrics, coating, H. Keppler 743,522 

Glassware, apparatus for making, J. Proe- 
ger 744,009 

Glassware, apparatus for the manufacture 

of, J. Proeger 744,006 

Glassware, machine for making, J. Proeger 744,010 
Glassware, manufacture of, J. Proeger.... 744,007 
Governor for spring motor, speed, F. R. 

Daudt 743,465 

Grab opening, closing, raising, or lowering 

apparatus, H. Shoosmith 743,577 

Grading and ditching machine, T. J. Gray. . 743,487 

Grappling fork, A. C. Houdyshell 743,875: 

Grater, J. Eckhardt 743,472 

Grinding apparatus, knife, P. Belle 744,002 

Grinding mill, ball, M. F. Abbe 743,791 

Hair singer, C. F. Lancaster 743,893 

Hame and horse collar, R. J. Hotchkiss. . . . 743,874 

Hammer, power, W. E. Sheehy 743,763 

Hammer, tack, C. £. L. Kennedy 743,519 

Hand hole cover, K. Park 744,015 

Hatching and brooding body, A. O. Sossna.. 743,581 

Hay rake, E. Henning 743,720 

Beading tool, M. Trautaen 743,669 




$1,200 



A YEAR FOR LIFE 

Secured by Small Monthly Payments 

Rubber is just as indispensable to our modern civilization as 
wheat, or cotton, or coal. You cannot imagine a substitute for it. 
Every line of human endeavor is daily finding some new purpose for 
it, for which no other product will answer. American manufac- 
turers alone consume over sixty million pounds of crude rubber per 
year, for which they pay forty million dollars. 

The world's present inadequate supply of crude rubber comes 
from the jungles of South America, where it is gathered by tapping 
the wild rubber trees which are scattered here and there in the 
tropical forests. The ruthless and short-sighted natives who do 
this tapping have the world's supply at their mercy, as the climate 
is such that no white man can live there for even a brief period to 
guide and oversee them. Because they improvidently "tap to 
death " the tree that brings them their golden harvest and because 
each year they are obliged to penetrate farther and farther into the 
jungles at an added outlay of time and money, the price of crude 
rubber has doubled in a decade. It is inconceivable that the pro- 
duction of one of the great necessities of man should much longer 
remain in such ignorant hands. 



We are changing the production of Crude Rubber from the 
primitive and destructive method heretofore employed, to 
the most scientific and economic plan known to modern 
forestry. No industry ever underwent so radical a develop- 
ment as we are now engaged in without making immensely 
wealthy those 'who accomplish the change. 



On an immense domain of 6,175 acres of the most carefully 
selected and most fertile soil in Mexico we are developing under 
Anglo-Saxon supervision an enormous rubber orchard. This will 
be conducted under the most successful conditions and plans known 
to modern scientific forestry, and the net returns from this orchard, 
after it is in bearing, will not be less than one and a half million 
dollars annually. 

An investment of $20 a month for 12 months, then $15 a month for 
T2 months, and $10 a month for a limited period thereafter (continu- 
ing until the full price of the shares in the present series — $276 each 
— has been paid) will secure five shares in this great plantation, and 
these five shares will be represented by five acres, planted to 1,000 
rubber trees and brought to maturity. But we plant each acre with 
Coo rubber trees and " tap to death" 400 of them before maturity, 
thus providing sufficient dividends so that during the period of these 
payments you will have received returns amounting to $210 on each 
share or acre. Hence the actual cost of your shares, or acres, is 
only $66 each. Then the 200 trees left Standing on each acre, and 
this is the normal number for permanent yield, will produce at least 
two pounds of crude rubber every year worth 60 cents net per pound. 
This will bring from your five shares or acres a positive income of 
at least $100 a month ; or $1,200 a year, continuing for more years 
than you can possibly live. These figures are proved to be con- 
servative by the government reports of the United States and Great 
Britain, the most reliable and disinterested sources of information 
in the world. Of course, if you buy 10 shares your income will be 
$2,400 a year ; or better still, 25 shares will yield $6,000 annually. 



Five Acres, or Shares, in our Rubber Orchard planted to 
1,000 Rubber Trees will, at maturity, yield you a sure and 
certain income of $(00 a month for more years than you can 
possibly live. Your dividends average 25 per cent, during 
the oeriod of small monthly payments. 



Every possible safeguard surrounds this investment. The State 
Street Trust Company of Boston, holds the title to our property in 
Mexico as Trustee. We agree to deposit with them the money paid 
in for shares, and we file with them sworn statements as to the 
development of the property. This company also acts as Registrar 
of our stock. You are fully protected against loss in case of lapse 
of payment or in case of death, and you are granted a suspension of 
payments for ninety days at any time you wish. Furthermore, we 
agree to loan you money on your shares. 

We can prove to you that five shares in this investment, paid for 
in small monthly installments, will bring you an average return of 
TWENTY-FIVE PER CENT. ON YOUR MONEY DURING 
THE PERIOD OF PAYMENT, and will then bring you $100 A 
MONTH FOR MORE THAN A LIFETIME. Send us $20 as the 
first monthly payment to secure 5 shares — $40 for ten shares — $100 
for 25 shares ($4 per share for as many shares as you wish to secure). 
This opens the door for yourself, not to wealth, but to what is far 
better, a competency for future years, when perhaps you will not be 
able to earn it. We already have hundreds of shareholders scattered 
through 40 states, who have investigated and invested. Our litera- 
ture explains our plan fully and concisely, and proves every state- 
ment. It will be sent to you immediately, on request. 

Mutual Rubber Production Co. 

SS Milk St., Boston, Mass. 




Headlight operating mechanism, G. F. Chap- 
man 743,4411 

Heater, S. G. Scanlan 743,571 

Heater, Tabrett & Lewin 743,768 

Heel finishing machine, R. W. Thomson 

743,956, 743,993, 743,994 
Heels or other parts of boots or shoes, ma- 
chine for finishing, C. Pease 743,988 

Hinge or hay rack attachment, H. S. Cun- 
ningham 743,461 

Hoisting apparatus, Knox & Ferris 743,889 

Hollow forms from pliable compounds, ma- 
chine for making, C. W. Jefferson. . . . 743,513 
Hook. See Lacing hook. 

Horse head stall, J. D. Flynn 743,704 

Horseshoer's tool bos, J. Begg 743,807 

Hose supporter, C. L. Wells 743,670 

Hot water heater, T. B. Lanier. 743,649 

Hub, wheel, G. M. Elliott 743,843 

Human body, device for cooling or warming 

the, B. Rober 743,562 

Hydrocarbon burner, Sherman & Harms.... 743,764 

Hydrocarbon burner, L. E. Coleman 743,976 

Ice creeper, C. E. La Parr 743,736 

Ice creeper, J. L. Thomson 743,773 

lee saw, Howard & Williams 743,509 

Insufliator, A. Mueller 743,741 

Insulating draw bar or draft link for railway 

trains, H. E. Procunier 743,925 

Insulating substances, manufacturing platea 

of, J. Justus 743,882 

Insulator for handled vessels, heat, C. E. 

Allen 743,797 

Ironing board, inclosed cabinet, J. Joyal.. 743,517 

Jack, W. W. Dwigans 743,839 

Jar closure, E. O. Hain 743,494 

Jeweler's tray, D. Goldsmith 743,859 

Journal box, H. C. McCarty 743,653 

Journal box, A. B. Gardella 743,709 

Kitchen table, M. B. Thomas 743,772 

Knife handle, J. La Croix 743,647 

Knotter, J. E. Freidinger 743,853 

Knotting mechanism, L. B. Wygant 743,998 

Lacing hook, shoe, J. W. Edgerton 743,627 

Ladder, adjustable step, J. D. Lynch 743,899 

Ladder, knockdown, E. L. Harmon 743,640 

Ladder, store service, P. J. Daemicke.... 743,692 
Ladder truck side frame, F. S. Seagrave.. 743,936 
Ladles, stopper valve for casting, C. O'Con- 
nor 743,549 

Lamp, incandescent gas, W. H. Payne.. 743,553 - 

Lamp, signal, If. K. Wright 743,997 

Lamp socket, incandescent, H. E. Meyers 743,906 

Lamp, switch, C. F. Annett 743,418 

Lantern holder, G. H. Shrodes 743,578 

Latch, S. S. Niles 743,545 

Latch, J. Hadka 743,716 

Lathe belt tightener, W. C. Kirk 748.73U 

Lathe, column, W. C. Kirk 743,728 

Lathe work support, W. C. Kirk 743,729 

Lawn stand, C. T. Campbell 748,827 

Leather stock, machine for making pasted, 

P. Belle 743,972 

Ledger footings, device for guiding, C. A- 

Shea 743,762 

Lever controlling mechanism, W. R. Mc- 

Keen, Jr 743,913 

Life pail, marine, H. H. Herrendeen 743,721 

Light shield, W. A. Burnham 743,687 

Load retaining or • releasing, means, vehicle, 

D. McLaughlin ......... .....744,016 

Lock, L. Faust 743,475 

Lock, E. H. Dimock 743,695 

Locomotive pilot and draw bar, adjustable, 

E. R. Halesworth 743,864 

Locomotive, road. Fowler & Tuer 743,851 

Loom, W. Holcroft 743,723 

Loom dobby leno motion, H. Beardsley . . . . 743,675 
Loom for weaving figured double pile fab- 
rics, J. W. Smith 743,943 

Loom shuttle-checking mechanism, J. P. 

Johnson 743,880 

Loom take up mechanism, W. I. Stimpson 743,584 

Loom take up roller, F. Ott 743,657 

Loom whip roll motion, W. Holcroft 743,722 

Lubricator, H. W. Fisher 743,849 

Lug strap holder, D. T. Shea 743,575 

Mail box, E. E. Reese 743,660 

Mail collection and delivery apparatus, C. 

C. Kitterman 744,005 

Malting, B. Berg 743,810 

Manure conveyer, stable, Tompkins & Mead 743,957 

Marker, adjustable laud, J. E. Hagen 743,981 

Measuring device, board, J. Mahon 743,531 

Measuring device for looms, cloth, L. M. 

Phelps 743,989 

Meat chopping machine, W. Richter 743,753 

Mechanical movement, L. R. Tulloch 743,596 

Messenger box, district, Siler & Riley.... 743,941 
Metals from cyanid solutions, extracting, 

J. A. Ogden 743,550 

Metallic tie, F. D. Young 743,790 

Metallic wheel, W. Meinrieh 743,536 

Milk cooler or refrigerator, A. C. Suggs 743,588 

Mill. See Coffee mill. 

Moistener and sealer, envelop, R. H. Strong 743,667 

Mold sanding machine, F. J. Wiles 743,967 

Motor control system, T. E. Barnum 743,423 

Motor cooling device, explosive, H. J. Per- 
kins 743,550 

Music box phonographic attachment, H. A. 

Gautschi .' 743,858 

Music holder, M. K. Bear 743,678 

Musical instrument controlling sheets, ad- 
justable spool for, E. G. Clark 743,830 

Musical instruments, device for playing 

keyboard, B. 1\ Stowell 743,992 

Mutilating device, T. Wheatley 743,785 

Name or index holder, F. J. Cota 743,831 

Newspaper box', W. H. Zylstra 743,610 

Nitrocellulose or similar substances, com- 
pound of, D. Bachrach 743,422 

Numbering machine, F. Sanders 743,569 

Nut lock, P. E. Myers 743,544 

Nut and washer, lock, G. Bryar 743,822 

Oil burner, H. L. Sherwood 743,940 

Oil burner, crude, Tucker & Grundell 743,777 

Oil burner for heating purposes, Anderson 

& Jevons 743,414 

Ordnance, Dawson & Buckham 743,466 

Ordnance sighting and firing apparatus, H. 

W. Jones 743,881 

Ore separator, J. W. E. Allen 743,413 

Ores, crushing and stamping, J. C. Ander- 
son 743,799 

Oxygen into ozone, apparatus for covering, 

Blackmarr & Willford 743,432, 743,433 

Oxygen into ozone, converting, Blackmarr 

& Willford 743,431 

Package carrier handle, T. J. Soden...... 743,945 

Packing, R. M. Shaffer 743,666 

Packing, piston rod, C. P. Fogh 743,705 

Packing press, N. L. Elliott 743,844 

Packing, valve stem, J. H. Hooper 743,507 

Paint or varnish, composition for removing, 

C. L. Beck 743,427 

Pantograph, A. Forbes 743,980 

Paper bag holder, W. M. Nix.. 743,547 

Paper clip, Hazard & Huntington 743,641 

Paper holder, C. O. Young 743,609 

Paper, etc., machinery for cutting and fold- 
ing, E. H. Cottrell 743,456 

Pasting machine, W. J. Dlx 743,470 

Paving strip, L. Vogel 743,960 

Pen, fountain marking, J. Berg 743,430 

Pen, recording, F. A. Jones 743,725 

Pen, ruling, D. M. Hall 743,865 

Permutation lock, I. G. French 743,480 

Permutation lock, J. D. Foster 743,850 

Piano music desk, R. S. Bowen 743,682 

Piano player, C. Warren 743,781 

Piano support, elastic, J. Beaumle 743,672 

Picture exhibiting apparatus, T. Armat 743,419 

Picture exhibiting machine, W. W. Rosen- 
field 743,930 

Pigment and making same, W. J. Arm- 

bruster 743,802 

Pipe coupling, line, H. B. Schrader 743,935 

Piston, O. Kelsey 743,645 

Planter and fertilizer distributer, combined 

seed, J. P. Stevens 743,949 

Planter, corn, C. M. Stevenson 743,583 

Plastic compound, C. E. Gale 743,632 

Plate shears, F. Fuchs 743,855 

Pole coupling, reach, C. Trim 743,776 

Polishing implement, E. E. Broadhurst. . . . 743,685 

Pool ball frame, R. D. Abramo 743,464 

Poultry picking machine, F. & B. E. Ter- 

willeger 743,592 

Power transmission device, H. Gerdes.... 743,484 

(Continued cm page 378.1 
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Tonne a vi 
Touring Car 



The strongest and most powerful car of its 
thing equal to it, either in power 



weight; noth 



or appearance. Bold tor less than 12,500.00. 

1904 Model " K " Rambler, sixteen actual 
horse power, carrying five persons, complete 
with brass headlight; brass oil side lights 
and brass born, 

$ f ,200 AT THE FACTORY 

Model "L" exactly lite model "K," hut 
fitted complete with canopy top, curtains, 
plate glass swinging front, lamps, horn and 
side baskets. 

3 f ,350 AT THE FACTORY 

All Rambier Cars are controlled by one 
lever; have full elliptic springs; two power- 
ful brakes, one on transmission, tbe other 
on each rear wheel. Models "J," "K" and 

L" have thirtv-inch wheels and large tireB; 
eighty- four-inch wheel base; two-cylinder 
opposed engine; all models have positive 
wh eel steering device ; French sty le bonnet; 
pressed steel hood. 

Shall ire send you complete Illustrated catalogue e»» 
plaining; each special point of Rambler superiority ? 
THOMAS B. JEFFERT «fc COMPANY 

K eno ah a, Wisconsin 

Chicago Branch, 304 Wabash Avenue 

Boston Branca, 145 Columbus Avenue 



INDIAN MOTOCYCLE 




HENDEE MFG< CO. 

Get our 1901 catalog. SPRINGFIELD, MASS. 




QSTAV 




«[)£d«Ull The only real typewriter 
at a low price. Work like any standard , 

machine. Send for booklet and instalment plan. 
Postal Tyfewsiteb Co., 45 Cliff St., N. Y. 
Branch, 115 Dearborn St., Chicago. 



When you want a big job done quick use 



OVER 
25,000 IN USC 



BREHMER 

WIRE STITCHERS 

and It will be done right— and no breakdowns 
Send for circulars and prices. 

CHARLES BECK PAPER CO., Ltd. 

609 Chestnut St., J'hlladelphis, Pa. 




The Franklin Model Shop. 

Experimental work for inventors; any- 
thing in metal from a single piece to a 
complete working model. Apparatus for 
colleges. Exhibition models. Introduc- 
tion samples of patented articles. Spe- 
cial tools for making metal novelties. 
Invpntions perfected. Drawings and de- 
signs worked out, Irom inventors' ideas. 
Send for circular 9. 

PARSE.,!, & WEED, 
129-131 West 31st Street, New York. 



Valuable Books! 

v v v 

Horseless Vehicles, 

Automobiles and 

Motor Cycles 

Operated by Steam, Hydro-Carbon, Electric 

and Pneumatic Motors 

By GARDNER D. HISCOX, M. E. 

Large 8vo. 316 Illustrations. Cloth. 460 Pages 
Price $3.00 
A practical Treatise for Automobilists, Manufac- 
turers, Capitalists, Inventors, Promoters and everyone 
interested in the development, care and use of the 
Automobile. This work is written nn a broad basis, and 
comprises in its scope a full description, with illustra- 
tions and details, of tbe progress and manufacturing 
advance of one of r.be most important innovations of 
tbe times, contributing to the pleasure and business 
convenience of mankind. This book is up-to-date and 
very fully illustrated with various types of Horseless 
Carriages, Automobiles and Motor Cycles, witb many 
details of the same. It also contains a complete list of 
tbe Automobile and Motor Manufacturers, with their 
addresses as well as a list of patents issued since 1856 on 
the Automobile industry. A full illustrated circular 
wlli be sent free to any address. 

MECHANICAL 
MOVEMENTS 

Powers, Devices tf* Appliances. 

By GARDNER D. HISCOX, M. E. 



Large Svo. 402 Pages. 

Descriptive Text. 



1649 Illustrations, wltft 
Price S3. 00. 



A Dictionary of Mechanical Movements. Powers, De- 
vines and Appliances embracing an illustrated descrip- 
tion of the greatest variety of mechanical movements 
and devices in any language. A new work on illustrated 
mechanics, mechanical movements, devices and appli- 
ances, covering nearly the whole range of. the practical 
and -nventive field, for the use of Machinists. Mechanics. 
Inventors, Engineers, Draughtsmen. Students and all 
others interested in any way in tbe devising and opera- 
tion of mechanical works of any kind. 

ft CO., Publishers 36 1 Broadway, New York 



Precious metals from cyanid solutions, ap- 
paratus for extracting, J. A. Ogden.. 743.55X 

Press for ribbons, etc., W. Y. Fuqua 743,681 

Printing apparatus, J. H. Ketcheson 743,884 

Printing frame, E. F. Galloway 743,708 

Printing machine, multicolor, Mowbray & 

Black 743,910 

Printing press, M. L. Severy 743,759 to 743,761 

Printing presses, composition for preventing 
adhesion of paper to rubber in, W. 

Pape 743,918 

Propelling and steering apparatus, vessel, 

J. Dupuis 743,700 

Puller. See Casing puller. 

Pump, electric, O. G. Dobert 743,836 

Punching press, multiple, W. Crossley 743,62u 

Puzzle, C. Denison 743,469 

Quick action wrench, J. Talbert.. 743,770 

Radiator, W. C. Pease 743,749 

Rail Joint, J. Booth 743,431 

Rail Joint, R. J. Weken 743,783 

Rail Joint, W. A. Augbinbaugh 743,804 

Rail or bar straightening apparatus, J. 

Smith 743,766 

Rail repairing or splicing device, O. D. 

Binnett 743,811 

Railway, elevated, C. I. White 743,786 

Railway gate, W. A. Augbinbaugh 743,803 

Railway station signal, J. L. Wrenn 743,789 

Range, Ruth & Preisler 743,933 

Ratchet wrench, J. E. Sinclair 743,942 

Recreation device, J. Wilson.. 743,965 

Revolving case, J. Poole 743,557 

Roller mill scraper, G. F. Thompson 743,955 

Rotary engine, E. W. Bull 743,443 

Rotary engine, M. D. Kalbach 743,883 

Rotary kiln, W. Michaelis, Jr 743,53b 

Rubbing and polishing machine, C. S. Yar- 

nell 743,608 

Sad iron, W. W. Lamb 743,648 

Sad iron, F. C. Lowthorp 743,891 

Safety hook, R. B. Witte 743,606 

Safety pin, Casper & Gerder 743.69U 

Saw table gage, R. Maneha 743,650 

Saw teeth, machine for gumming and 

straightening, J. H. Thayer 743,771 

Scale, spring balance, Culmer & Hoyt...- 743,460 

Screen, L. E. Gaylord 743,634 

Scythe, S. S. Elder .'..743,842 

Sealing means, bottle, E. Goltstein 743,636 

Selvage motion, center, H. Bardsley 743,674 

Separating and grading machine, D. Sewell 743,574 

Separator, W. G. Read 743,752 

Sewing machine, multiple buttonhole, G. H. 

Arakelian 743,971 

Sewing machine shuttle, J. O. Huffman.... 743,876 

Shaft coupling, G. L. Estt'S 743,628 

Shaft hanger, E. V. Cresson 743,619 

Shaft stop collar, power, O. Rudd 743,932 

Sheep shears, O. Bors 743,438 

Sheet metal grinding or polishing machine, 

J. Muller 743,911 

Sheets fed to lining or other machines, 

means for turning the, F. F. 1'orste. . . . 743,477 

Ship's air and light port, T. Utley 743,599 

Shock loader, D. J. Green 743,489 

Shoe bow, S. L. Pratt 743,924 

Shoe fastening, L. A Boehme 743,68u 

Shower bath, J. J. Butcher 743,616 

Shuttle, J. C. Sergeson 743,937 

Signal apparatus, C. J. Coleman 743,975 

Siphon filler, H. A. Allwardt 743,798 

Sled runner, J. Mann 743,902 

Snatch block, V. M. Eby 743,840 

Snatch block, D. E. Welsh. 743,965 

Soapsuds, treating hot refuse, Turner & Ake- 

royd 743,959 

Solder to vessels, mechanism for preparing 

and applying, W. Rubin 743,568 

Sole and heel edge trimming machine, F. L. 

Champine . . .-. 74&,448 

Soles, apparatus for applying cement to, G. 

• L. Rollins , 743,929 

Sound receivers or transmitters, sanitary 

attachment for, A. Levi 743,896 

Spacing mechanism, W. C. Bray 743,684 

Speed and reversing mechanism, variable, 

W. Decker 743,467 

Speed indicator, magnetic, S. B. Storer 

743,585, 743,586 

Spike puller, G. Bryar 743,823 

Spinning material, preparing, E. Mundorf.. 743,912 

Spinning ring, D. Harrington 743,503 

Spoke, vehicle wheel, C. L. Schwarz 743,665 

Spoke, vehicle wheel metallic, T. Midgley 743,639 
Spring cushioning device, C. P. Byrnes.... 743,689 

Spring point switch, E. J. King 743,885 

Square, carpenters' framing, W. B. Mahan 743,9110 
Square, tailor's measuring, T. R. Boone.. 743,436 

Stacker, J. W. Heaton 743,868 

Stamp, hand, A. M. Comstock 743,455 

Stamp mill machinery, J. C. Anderson.... 743,800 
Stamp sectional cam, ore, A. P. J. Bossell 743,681 
Stand. See Lawn stand. 

Steam boiler, W. B. Gregg 743,488 

Steam engine, J. J. Reilly 743,927 

Steam generator, i\ Grunewald 743,491 

Steam trap, R. D. Tackaberry 743,952 

Steam trap, E. Hippard 743,983 

Steel, manufacture of, R. A. Hadfield 743,715 

Steel plates, cutting, Lewis & Unger 744,014 

Stereotype matrix frame, J. C. Bonneau. . . . 743,812 
Stereotype or electrotype matrices and print- 
ing blocks, machine for producing, Kraus 

& Collins 743,890 

Stirrup, A. F. Wood 743,969 

Stone, molding, A. Lake 743,525 

Stop mechanism, W. A. Walker 743,961 

Stove and grate therefor, J. Gregory 743,861 

Stove and heater, combined gas, J. R. Allan 743,412 

Stove valve, vapor, W. E. Guese 743,714 

Supporter, F. E. Griffith 743,862 

Surgical device for setting fractured legs, J. 

Scheidl 743,663 

Surgical pad, G. H. G ilmore 743,486 

Swing, G. E. Knowlton 743,524 

Switch operating mechanism, snap, C. G. 

Perkins 743,555 

Syringe, C. S. Ruckstuhl 743,662 

Syringe, hypodermic, J. H. McCulloch. . . . 743,743 
Tablet dispensing machine, W. G. Buehne 743,686 

Tailor's shears, J. Polkowski 743,658 

Tapping machine, R. C. Lewis 743,737 

Telegraph, printing, W. S. Steljes 743,948 

Telegraphy, wireless, R. A. Fessenden, reis- 
sue 12,168, 12,169 

Telephone circuits and apparatus, G. K. 

Thompson 743,594 

Telephone exchange, automatic, Rorty & 

Bullard 743,564 

Telephone exchange system, G. L. Cragg. . 743,457 
Telephone exchange system, J. C.'F. Mal- 

thauer 743,532 

Telephone relay or step up, G. E. Sund- 

quist 743,589 

Telephone system, G. Babcock :... 743,421 

Telephone system, central energy, W. A. 

Taylor 743,953 

Telephone tablet attachment, Urie & Mark- 
am 743,996 

Telephone transmitter, A. Stromberg . . . . . . 743,951 

Telephone communication system, Armstrong 

& Orling 744,001 

Tellurian, W. Gentry 743,483 

Thermostatic pole changer, J. P. Jensen.... 743,879 
Thread dressing machine twisting bead, G. 

A. Fredenburgh 743,707 

Threshing machine, E. W. Flagg 743,703 

Tile, metal roofing, A. H. Memmler 743,905 

Tire repair tool, T. Weigele 743,963 

Toaster, bread, L. F. Butler 743,688 

Tobacco picker's frame, J. J. Kelly 743,518 

Tongs, pipe, J. P. & H. SI. Thomann 743.593 

Tool, combination, D. N. Tarbox... 743,590 

Tool, combination, G. W. Daniels 743,622 

Tool, impact, T. H. Phillips 743,920 

Toy, E. S. Savage 743,570 

Toy, E. R. George 743,635 

Traction engine, J. B. Bartholomew 743,424 

Traction senarator, V. W. Clough 743,453 

Traction wheel, D. B. Speck 743,768 

Trolley pole controlling apparatus, Bogue & 

Jennings 743,435 

Trolley signal, C. H. Morse .' 743,542 

Trolley stand, Kennington & Pawcett 743,521 

Trousers- pressing and holding device, J. T. 

. Donaldson 743,837 

Trousers stretcher, F. H. "Wood 743,788 

Truck bolster, H. T. Anderson 743,415 

Truck, car, B. W. Samen 743,756 

(ContuMMU on page 878.) 



NEW OFFERS FOR 1905-04 



— HOW WE- 
AVE YOU MONEY 

Why do you send publishers full subscription rates when you 
can buy two publications for the price of one from our agency ? 

LOOK OVER SOME OF OUR PRICES 
SEND US YOUR LIST TO QUOTE ON 



CLASS A 

Success 

Household Ledger 

Leslie's Popular Monthly 

Good Housekeeping , 

Open Court 

Woman's Home Companion... 

The Criterion 

Cosmopolitan 

Pearson's flagazine 

Photo Beacon 

Art and Photography 

The Era "... 

Bookkeeper 

ved Book 

National Magazine 



11.00 
1.00 



OO 
00 
00 
00 
00 
00 
00 
00 
1.00 

l.oo 

1.(10 
1.00 
1.00 



Four Track News, two years $1.00 

Medical Talk, two years 1 00 

Country World, two years 1.00 

CLASS B 

Week's Progress 82.00 

Review of Reviews 2 5 

Outing 3.00 

Art I interchange 4 00 

World's Work K.00 

Country Life 3 00 

Lipplncotts 2. SO 

The Independent (new) ... 3.00 

World To-Day 3 00 

The Critic 2.00 

The Etude 1.60 



If REVIEW of REVIEWS selected from Class B you must add 25c to Combination, prices below 



SCIENTIFIC AMERICAN, one year. 

ART INTERCHANGE, one ypar.... 
or any one In Class B 



..$3.00) THE TWO 

■■*••■ $4.75 



This offer and any 

one In Class A $4.25 
or i ny two Class A 4.75 
or any one Class B 5.25 



SCIENTIFIC AMERICAN, one year 
WORLD'S WORK, one year 

or any one in Class B 



$3.00 I THE TWO 

■"•$4.75 



This offer and any 
one in Class A 
and one from 
Class B $5.75 



SCIENTIFIC AMERICAN, one year.. 
THE CRITIC, one year 

or any one in Class B 



.$3.00 ) THE TWO 

•2.00 $4.50 



This offer and any 
one in Class B . $5.25 

or one from Class 
A 4-25 



SCIENTIFIC AMERICAN, one year.. 
SCRIBNER'S MAGAZINE, one year. 



■ $s - 00 l«JcTc 
. 3.00 fvjO. JD 



This offer and any 
one in Class B . $6.60 

or one from Class 
A 5-60 



SCIENTIFIC AMERICAN, one year. 
OUTLOOK (new), one year 



«<» nn ) the TWO 

I™ $5.00 



This offer and any 
one in Class A $5.00 



SCIENTIFIC AMERICAN, one year.. . $3.00 
LITERARY DIGEST (new), one year... 3 

or any one in Class B 



00 ) THE TWO ( 

■oo[$5.50J 



This offer and one 
from Class A $5.25 

or one from Class 
B 6.25 



SCIENTIFIC AMERICAN, one year.... $3 00 
CENTURY MAGAZINE, one year 4.00 

or any one In Class B 



THE TWO ( 

$6.75] 



This offer and one 
from Class A $6.25 

or one from Class 
B 7.25 



SCIENTIFIC AMERICAN, one year.. ..$3.00 
ST. NICHOLAS, one year 3.00 



THE TWO 

$5.50 



This offer with one 
from Class A $5 25 

or one from Class 
B 6.25 



SCIENTIFIC AMERICAN, one year... $3.00 i^m «^| 
THE INDEPENDENT (new), one year. . 2.00jwp4'.5U 



THE TWO 



This offer and one 
from Class B $5 25 

or one from Class 
A 4-25 



SCIENTIFIC AMERICAN, one year.... $3 00 
WOMAN'S HOME COMPANION, one year 1.00 
LESLIE'S MO. or COSMOPOLITAN, I yr. 1.00 

or any from Class A 



OUR 
PRICE 



$ 4.00 



ALL 
THREE 



SCIENTIFIC 
SCIENTIFIC 
SCIENTIFIC 
SCIENTIFIC 
SCIENTIFIC 
SCIENTIFIC 
SCIENTIFIC 
SCIENTIFIC 
SCIENTIFIC 
SCIENTIFIC 

SCIENTIFIC 
SCIENTIFIC 



AMERICAN 
AMERICAN 
AMERICAN 
AMERICAN 
AMERICAN 
AMERICAN 
AMERICAN 
AMERICAN 
AMERICAN 
AMERICAN 

AMERICAN 
AMERICAN 



with ENGINEER, $4.50; also with any one Class A. $5.00 

with LESLIE'S jUO or COSMOPOLITAN, 3.60 ; also a nn 
wilh any one Class A t.vv 

with MARINE ENGINEERING, $4.60; 

and one Class A 

with MOTOR WORLD, $4.60 ; also with any one Class A 

with AUTOMOBILE MAGAZINE, $6.60; 

and one Class A 

with CASSIER'S MAGAZINE, $6.60; A nn 

and one Class A o.uu 

with ELEC. WORLD AND ENGINEER, $5.60; A nn 

and one Class A °- uu 

wilh PUBLIC OPINION, $6.60; 

and one Class A 

with POPULAR SCIENCE MONTHLY, $6.76: 

and one Class A 

with STREET RAILWAY JOURNAL, $6.00; 

and one Class A 

with WORLD'S WORK or any other In Class B and 

COSMOPOLITAN 

with COSMOPOLITAN, LESLIE'S MO. or PEARSON'S 



5.00 
5.00 
6.00 



6.00 
6.25 
6.50 
5.25 
4.00 



WRITE TO-DAY FOR OUR LARGE CATALOGUE OF 3,000 PUBLICATIONS 



Jtddress 

THE GRUMIAUX NEWS AND SUBSCRIPTION CO., Inc. 

Home Office, LE ROY, N. Y., U. S. A. 



Or Branch Offices 

HARTFORD, CONN. 

ST. PAUL, MINN. 

RIDOEWAY, PA. 

WAUPACA, WIS. 

PETERSBURG, VA. 


| 


Customers in these States 
can send orders direct to 
their own State Office. 

Always ask for Catalogue 
and mention Scientific 
American. 



We want your business Give us a trial. Personal attention given to all orders. 




For Either. 



Machtwb No, 18, 
Range 2-y^A in, R. H. 



Hand *- Power 

This machine is the regular hand machine sup- 
j lied with a power base, pinion, countershaft, 
etc., and can be wurked as an ordinary power 
machine or taken from its base for use as a 
hand machine. Length of pipe handled 
eas.ly in small room. J lustrated catalogue 
—price list free on aprUcation. 

THE CURTIS 4 CURTIS CO., 

6 Garden St., Bridgeport, Conk. 



SENSITIVE LABORATORY BALANCE. 

By N. Monroe Hopkins. This "built-up" laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. Tbe balance can be made 
by any amateur skilled in the use of tools, atjd it will 
work as well as a ¥125 balance. The article Is accom- 
panied by detailed working drawings showing various 
stages of the work. This^article is contained in Scten- 

_...._ ._. — -_.^ . No. 1 J 84. PricelO 

361 Broadway New 



Ajtn»c*ft ftrf*MMBST,.No. 1184 
For m|« tar MVKir * d&, 361 Bro " 
York 0*», or met teOkMOv *»«wsdealer. 



TTFIO 

cents 



BURNS AIR mo n 5I 




One 'BEST' Light 

Gives more Light than 

Six Electric Lights, or Ten 

Kerosene Lamps or One 

Hundred Candles, and 

Costs less than 

Kerosene. 

Burns 90$ Air W„ Gas 

Air is free. The Lamp makes all 
the gns needed. 

A beautif ulpure white, steady 
safe light. So Wick! No Urease! 
5«.^ioke! No Odor! Bang orSet 

It anywhere. Over too styles. 
AdENTS WANTED 

THE BEST LIGHT Ct„ 

87 E. 5th St., Canton, Ohio. 
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In the Pay 
Envelope 

IS WHERE OUR 

TRAINING 
AFFECTS YOU 



We qualify those already 
at work for advancement or 
for a change of occupation, and 
enable young people to learn a pro- 
fession while supporting themselves at 
other work. All this we do by mail, and 
the success of our method is well known. 
We can train you in your spare time, 
and at small cost, for a position as Civil, 
Steam, Electrical, or Mechanical Engineer; 
Architect ; Bookkeeper ; Stenographer ; Ad 
Writer; Show-Card Writer; French, German, 
or Spanish (by the I. C. S. Phonograph 
Method) . Tell us which position interests 
you. We will send you full particulars, 
and free booklet "1001 Stories of Success:" 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS 

Box 942, Scranton, Pa. 



ROTARY ENGINES.— ARTICLES ON 
this type of eneine, giving many details and illustra- 
tions, are contained in Supplement Nos. 1158* 
1186. 1193 and 1309. Price 10 cents each. For 

sale by Munn & Co. and all newsdealers. 



TUr ESTABLISHED 

COUNTRY 1831 
GENTLEMAN 

TtaOHLY Agricultural NEWSpaper, 

AHD ADMITTEDLY THJE 

Leading Agricul tural Jour nal of tbe Worli 

Every department written by speciali sts, the 
highest authorities in their respective lines. 

No other paper pretends to compare with it 
In qualifications of editorial staff. 

Gives the agricultural NEWS with a degree 
of completeness not even attempted by others. 

INDISPENSABLE TO 

ALL COUNTRY RESIDENTS 

WHO WISH TO 
KEEP UP WITH THE TIMES. 



Single Subscription, $1.60 ; 

Two Subscriptions, $2.60; 

Five Subscriptions, $6.60. 

SPECIAL INDUCEMENTS to RAIS- 
ERS OF LABGEB CLUBS. 



Four Months? Trial Trip 50 cents. 
SPECIMEN COPIES 

will be mailed free on request. I twill pay any- 
body interested in any way in country life to 
Bend for them. Address the publishers : 

LUTHER TUCKER & SON, 

Albany, N. Y. 




CaLIFORNh 

Cheap Power in California. Electricity de- 
veloped from mountain streams. Fuel Oil in 
abundance. Good factory sites. Raw mater- 
ial plenty and diversified. Free information 
and printed matter sent to any address. 

CALIFORNIA PROMOTION COMMITTEE 
representing State Commercial Organizations 

New Moctgomery and Market Sts. 

San Francisco California 

Send 10c. sample copy " The California 

Monthly," illustrated. Subscription 11 



50 Years' 
Experience 




Tra.de Marks, 
Designs, 
Copyrights, Etc. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentab'fi. Communica- 
tions strictly confidential. Handbook on Patents 
Bent free. Oldest aeency for securing patents. 

Patents tasen through Munn & Co. receive 
Special Notice* without charge, in the 

Scientific American 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, 13 a 
year; four months, VL Sold b j all newsdealers. 

MUNN & CO. 36 ' B '— »• NewYork 

Branch Office 625 F St. Washington, D. C. 



Truck, lateral motion arch bar, G. H. Bead 

743,658, 743,559 
Trunk and fittings, wardrobe, Mendel & 

Newman 743,537 

Tube. See X-ray tube. 

Tube cleaner, H. F. Weinland 743,782 

Tug, hame, E. V. S. Guicbard 743,492 

Turbine governor, elastic fluid, O. Junggren 743,727 
Turbine wheel, elastic fluid, P. J. Hedlund. . 743,869 

Twine holder, F. P. Jarrett 743,643 

Typewriting and computing machine, com- 
bined, H. Marshall 743,904 

Umbrella, T. W. Ford 743,476 

Upholstering device, J. L. Heffner 743,505 

Urinal flushing and ventilating apparatus, J. 

Le Reau, dit L'Heureux 743,528 

Valve, C. B. Huxley 743,511 

Valve, J. F. McElroy 743,745 

Valve, C. W. A. Koelkebeck 743,985 

Valve, flush, C. W. Lendh 743,895 

Valve for water heaters, gas and water regu- 
lating, J. W. & G. H. Bwart 743,846 

Valve gear, explosive engine, W. J. Mc- 

Vicker 743,915 

Valve gear, reversing, A. B. Brown 743,615 

Valve, lever operated, G. G. Wickson 743,787 

Valve mechanism, explosion engine regu- 
lator, J. Ellis 743,845 

Vaporizer, H. Harris 743,866 

Vehicle antivibration device, J. M. M. Truf- 

lault 743,995 

Vehicle brake mechanism, O. Mintou 743,908 

Vehicle construction, motor, A. G. Ronan.. 744,011 

Vehicle wheel, W. Laatsch 743,734 

Vehicle wheel, C. W. Boykin 743,815 

Vending machine, L. Pedersen 743,750 

Veneer coiling and nailing machine, M. J. 

Bartlett 743,425 

Ventilator, B. P. Oliver 743,987 

Vessel safety alarm device, marine, M. 

Shepard 743,939 

Vibratory motor, electrical, C. S. Whitney 743,603 
Warp stop motion apparatus, Owen & Kirk 743,748 

Water heater, M. Henkle 743,719 

Water Jacket, F. Klepetko 743,731 

Water wheel balancing device, F. Trump. . 743,595 

Well rod extractor, W. W. French 743,854 

Whip, M. O. Felker 743,847 

Windlass, J. O. Toole 743,774 

Window cleaning device, M. Anderson .... 743,801 
Window opener, J. Leonius; alias N. Le- 

clerc 743,527 

Window, revolving metallic, ,L: Ghristenson 743,828 
Window washing apparatus, S. -C. Lawlor 744,013 

Wire working tool, W. Liechty 743,738 

Work support, Nettles & Glenn 745,656 

Wrench, R. H. A. Geistert 743,482 

X-ray tube, J. O. Heinze, Jr .743,718 

DESIGNS. 

Box, K. M. Chapman 36,621 

Finger ring, C. T. Wittstein 36,619 

Handkerchief, B. Bendheim 36,620 



TRADE MARKS. 

Beef extracts and beverages made there- 
from, American Soda Fountain Co 41,450 

Beer, lager, Fred Hollender & Co 41,446 

Blackberry plants, F. T. Worman 41,452 

Cement, sand filled Portland, J. R. Patterson 41,454 
Cigars, stogies, cheroots, and little cigars, 

P. G. Crocov 41,445 

Cleaning, polishing, and preserving prepara- 
tions, certain named, F. Schulz, Jun., 

Aktienges 41,453 

Corsets, Royal Worcester Corset Co. .41,426, 41,427 
Decorative sheets for application to panes of 

glass and other -surfaces, It. Malz 41,436 

Dentifrice, J. M. Rosenthal 41,437 

Flour, wheat, McCloskey Brothers 41,449 

Hosiery, Mascot Knitting Mills 41,429 

Insecticide, L. Dreyfus 41,438 

Lamps, incandescent electric, W. D. & J. 

W. Packard 41,456 

Leather, M. Beadenkopf 41,431 

Medicinal preparations for certain named 

diseases, J. D. Riedel. 41,440 

Medicine in tablet form, tonic, W. S. Evans 41,439 

Oil, olive, C. P. Grogan 41,448 

Paper,' manifold or copying, A. P. Little.... 41,435 

Pens, fountain, Armeny & Marion... 41,432 

Pens, fountain, Aiken, Lambert & Co. . . . 41,433 

Picks, H. H. Fuller & Co 41,458 

Poultry, Clarinda Poultry, Butter & Egg Co. 41,451 

Remedy against gall stone, H. Rosenberg.... 41,441 
Remedy for rheumatism and diseases of the 

blood, "G. R. C." Co 41,442 

Rheumatism and like ills, apparatus for cur- 
ing, Sytonic Company 41,443 

Saddlery hardware, certain named, Eber- 

hard Manufacturing Co 41,455 

Steel, high speed cutting, Firth Sterling 

Steel Company 41,459, 41,460 

Stoves, ranges, furnaces, and heaters, Stand- 
ard Stove & Range Co 41,457 

Tobacco, plug, Moore & Cal vi 41 ,444 

Trousers hangers, F. H. Cowles 41,434 

Underwear, certain named, Sachs Bros. & Co. 41,428 
Velvets, velveteens, and corduroys, A. 

Wimpfheimer & Bro 41,430 

Whiskies, brandies, and cognacs, A. Neurad 41,447 
Wire, wire fencing, and rope, Pacific Steel 

and Wire Co 41,461 

LABELS. 

"Alittle Whiskey," for whisky, Lissberger & 

Jacobs 10,493 

"Aqua Oculi," for medicine, J. J. Wester- 

kamp 10,502 

"Columbian Axminster," for Axminster car- 
pets, McCleary, Wallin & Crouse 10,487 

"Crema Vuelta," for cigars, Schmidt & Co. 10,489 

' 'Cura de un Minuto, ' ' for medicine, J. J. 
, Warren 10,503 

"Herbas," for medicine, C. H. Julius 10,500 

' 'Hoxie," for toilet cream, Hoxie Chemical 

Co 10,498 

"Malt Elixir," for malt extract, A. Wil- 

manns 10,491 

"Monarch Wall Size," for liquid size, W. R. 

Leigh 10,495 

"Old Danton," for whisky, J. P. Dant 10,492 

' 'Olivene, ' ' for medicine, Coxon & Roberts 10,501 

"Pharaoh," for canned goods, Stecher Litho 

Co. 10,488 

"Pratt's Motor Car Spirits," for naphtha, 

Deutz Lithographing Co 10,494 

"Preservola," for hair tonic, P. J. P. Schu- 
macher 10,499 

"Rat Paint," for disinfectant, A. H. Tryon 10,496 

"Tetlow's Favorite Bath Powder," for bath 

powder, Tetlow Manufacturing Co 10,497 

"The Phoebus," for certain manufactured to- 
bacco, P. G. Crocov 10,490 

"Topsy Puzzle,*' for puzzles, Topsy Puzzle Co. 10,486 



PRINTS. 

"Le Coiffeur," for hair dressing Implements, 

V. Govignon 849 

"The New Raffia Embroidery No. 1154," for 

mats, C. E. Bentley Co 850 

"The New Raffia Embroidery No. 1155," for 

mats, C. E. Bentley Co 852 

"The New Raffia Embroidery No. 1156," for 

mats, C. E. Bentley Co 851 

"The New Raffia Embroidery No. 1162," for 

mats, C. E. Bentley Co 853 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In- 
ventors for any of the Inventions named in the fore- 
going list. For terms and farther particulars 
address Munn & Co., 361 Broadway, New York. 



ERFORATED METAL 



r EjrV DESCRIPTION 

USES. 



^Send No Money -> 

But let us send you our A §m * — . 
regularSie TAILOR V# QG 
MADE ALL WOOL f 7*J 
SUIT, guaranteed ^ I -Mi 

to fit, for only | | ' ' 

C. O. D., (with privilege of examina- 
tion) provided you will hand our circu- 
lars, samples and special offer 
to ten men who in your judg* 
merit will be Interested in our 
Tailor Made Suit Offer. 
Send us your name 
express office, and th e follow in? 
measurements: Chest (around 
body over vest close to arms.) 
Sleeve (Inside seam.) Waist 
(over pants.) Seat (six inches 
below waist.) Length of pants 
(inside seam.) Length of pants 
(outside seam.) State whether 
you wish all wool Black Clay 
worsted, Blackall wool Thibet, 
or fancy brown mixed pure 
Worsted. 

You do not run the slightest 
risk. We cut and make the suit 
exac tly as ordered and Instruct 
your Express Agent to allow 
you to examine it thoroughly. 
Try It on, notice the style, fit 
and high-grade tailoring. Com- 
pare it with suits for which 
small tai lors charge $20.00, and 
if convinced that it is as good 
as any suit you ever saw sold 
for $12.00, pay your express 
agent our special price of 
$7.95 and express charg- 
es, and the suit Is yours. The 
ten sets of advertising matter 
which you are to distribute will 
be sent with your suit. 
You can readily see that if 
our suits were not just as represented we could not afford 
to make and ship them without a deposit. We are the only 
Mail Order Tailoring House that will. If you prefer to see 
samples of our All Wool Black Clay Worsted, BI aek 
All Wool Thibet, or Fancy Brown Mixed Pure 
Worsted, write for samples, tape measure and instructions. 
Wo rof or you to tbe Milwaukee Avenue Stale Bank of Chicago. 
Capital Stock *25U, 000. 

O. T. Moses & Co., 1 9 1 W. Chicago Ave,, Chicago 




Physical Culture Course 

Given With 
Every Subscription to 



HEALTH 



Send $1.00for one year's sub- 
scription to Health — Amer- 
ica's foremost magazine. 
The Physical Cultuke 
Course is self-instructing, 
beautifully illustrated and 
by New York's leading Phy- 
sical Culture Director, Prof. 
Anthony Barker. 

"It tells you things you 
ought to kiww. w 
It will save many a doctor's bill. On the 
staff of Health are the most brilliant writ- 
ers and authorities on the preservation and 
restoration of health, strength and vitality, 
by natural methods, wilhout drugs. 

Sample copy free. Address Dept. 23M. 
Health Publishing Co., 1 662 Broadway, N. V. 




MARINE Gasolene MOTORS 

Experts for years have ranked our engine with the high- 
est grade, and it is now being copied by other builders. 
We always endeavor to be on top, and for 190S offer an 
engine built from Brand New Patterns, with new and 
original features— just what other engines will have 
five years hence. 

If you want to be in the lead send for catalog fuWy describ- 
ing all parts and then buy a "Rochester." 



ROCHESTER 
I Driving Park Ave., 



GAS ENGINE CO., 

ROCHESTER, N. Y., U. 8. A. 



T^ORT TOTTEN. N. Y., NOV. 1, 1903. WANTED- 
- 1 - 1\) Master Electricians for Coast Artillery, U. S. 
Army. Graduates of standard schools oi technology or 
others of equivalent theoretical education, and three 
years' practical experience with steam and electricity, 
under 33 years of age aud unmarried. Pay and allow- 
ances as follows; Pay S75.0G per month. Allowances: 
house, food, clothing, fuel, light, medical attendance, 
etc. After 30 years' service, retirement on three-quar- 
ters pay and allowances For further particulars apply 
to Adjutant, School of Submarine Defense, 
Fort Totten, n. y. 



Experimental & Model Work 

Otr. * advice free. Wm. Gardam & Son.45^1 Rose 8t.,N.Y. 



CONTRACT WORK 
SOLICITED 

Having so many factories and such varied 
and complete equipment, we are taking 
some contracts for manufacturing. ., 

Pope Manufacturing Co. 

21 Park How, New York City 



COLD GALVANIZING 



Safve all the Spelter consumed in galvanizing by the hot process 
by-using our Patent Colrl Galvanizing Process, as the amount of spelter 
lost as dross in the hot process if used in our process will give sufficient 
protection to any kind of work to make it rust-proof even against salt 
air and sea water. Our Patent Process is now in use all over the country. Oar licensees include I 7 . S. Government, Tbe Standard Oil 
€o*t Herreahbff Boat Butldlns Co., Townsend &. Downey, Armour Packing Co. Licenses granted on royalty basis. 
Sample and custom work done at our factory, 108-110 W. 11th St. Main Office, 1 Park Avenue, Brooklyn, N. Y. 

U. 8. ELECTKO-UALV AMZ1NU CO. 



SPECIAL MANUFACTURING. 

Spec 1 - machikery models-experimental work 

DIES and STAMPING -PRO^PI- WR ITE FOR OUR B00KL ET." 

THEGL0BE MAC H.& STAMPINC Co. 

970 HAMILTON ST. CLEVELAND, O. 



Dies, Tools and Special Machines. Models 
and Experimental Work. General Machine Work. 
Ph. J. Bender & Soa'S, Inc., 87 Frankfort 8t.,NewVork 



model Machinery and Experimental Work. 

W. H. Crawford, 194 Broadway, New York City. 



■ m m u rm ft H w •' _ 

TYPE WHEELS. MODELS t EXPERIMENTAL WORK.SMALLHUCH INERT 
NOVELTIES j> ETC. NEW YORK 8TEHCIL WORKS 100 NA36H.U jT N.T, 



NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching Dies, Special Ma- 
chinery. KKonigslow&Bro.. 181 Seneca St. Cleveland.O. 



Craig Manufacturing Co. 

Manufacture Hardware Specialties on 

contract. Punches and Dies. Special Tools. 

39-43 W. Washington Street, Chicago, 111. 

I Magical Apparatus. 

I Grand Book Catalogue. Over 700 engravings, 
25c. Parlor Tricks Catalogue, free. 
MAKT1NKA & CO., Mfrs., m Sixth Ave., New York. 



PUZZLE 

bUUIvO l"CJreat American Puzzle Book 



I f'Meni 

.J "Kno 

l"Urei 



tal Nnts."— Canyoucrack 'em? 

nots."— 100 catch problems. 

1400 Conundrums and Riddles." 



Real Brain Teasers. 
Home Supply Co., D. 37, 



10c. each, all 4 for 30c. 

132 Nassau St., New York. 



nDRIICUTlUG Mechanical, Patent Office, Techni- 

UnrlUun I mi] cal. Magazines* books illustrated. 

FRANK. D. LEWIS, 136 Liberty St., Mew York. 




I Print My Own Cards 



Circulars, newspaper. Press, $5. 
Larger size. $18.00. Money saver. 
Big profits printing for others. 
Type settinK easy, rules sent. Write 
for catalog, presses, type, paper, etc., to 
factory. The Press Co.. Meriden, Conn. 



MASON'S Pat. Friction Pulleys and Clutches 

Starting Machinery without shock, and connecting line 
shafting. Most reliable and durable. Mason's J\ew 

Pat. Whip-Hoist effective and simple. 
Manfd„ by VOLXEY W. MASON & CO., Inc. 

Providence, R. I., IT. 8. A. 




WONDER AcPtylene Burners 

Price ARE THE BEST 

40c. each, sold by good dealers or write 

She STATE LINE MFG. CO. 

9th & 10th Sts., Chattanooga, Tenrj., U. S. A. 



WP5, LF.TTE.R5 a, FIGURE:; 
.PORT CONN. 



ICE 



MACHINES. Corliss Engines. Brewers' 
and Bottlers' Machinery. THE VILTER 
MFG. CO., 899 Clinton Street, Milwaukee Wis. 



MODELS 



A EXPERIMENTAL WORK. 

inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg.. Franklin Square, New York. 



METAL SPECIALTY 
MANUFACTURERS 

In addition to our regular work, we will manufacture 
any metal specialty that is required, in quantities, of a 
standard quality that makes our prices attractive. 

AMERICAN LAMP & BRASS CO., Trenton, N. J. 




a Dortt 
Forget! 



WHEN YOU BUY a ticket 
don't forget to tell the ticket 
agent plainly that you wish it 
over the Lake Shore C& Michi- 
gan Southern Railway. You 
secure the best in travel thatmoneycan buy, 
Ninf»tf»P»n * n daily service over the Lake 
l>iiictccn Shore CS, Michigan Southern 
Railway between the cities of 
Chicago and Toledo, Cleve- 
land, Buffalo, St. Louis, Indi- 
anapolis, Cincinnati, Pittsburg, New York and 
Boston, in connection with the New York Cen- 
tral, Boston C& Albany, Pittsburg <& Lake 
Erie and Cleveland, Cincinnati, Chicago and 
St. Louis Railroads. 

Send for booklet, "Privileges for Lake Shore 
Patrons;" also ■ Book of Trains." y 
Address, A. J. SMITH, G. P. ca, T. A. Cleveland, Ohio 
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ORIENT 

BDGKBOARD 

MODEL OF 1904 

WITH TWO SPEED 

Will climb 25 per cent, prade. Noise reduced one-half. 

Crank Starting. 

Luxurious Springs, rides like a parlor car. 

PRICE $425 

Write for advance circular and agents' terms. 
WALTHAM MFG. CO., Waltha^m, Mass. 




From Suburbs to City 

You can come and go when and where 
you please, at 35 to 45 miles an hour, 
in perfect comfort. 

Peerless Motor Cars 

Are Absolutely Dependable 

20, 3.5 and 60 horse power, 4 cylinders, powerful 
vertical motors, chainless gear with direct drive on 
high speed; an unsurpassed hill climber on low 
speed, King: of Belgians body, pressed steel frame, 
34 inch wheels. Built right — run right — ride right. 

With the chainless gear 
There's naught to fear. 

Our illustrated catalogue tells why the Peerless is best. 

The Peerless Motor Car Company 
Dept. 7 , Cleveland, Ohio. 



ESSOP STEEL C? 



I ti JiJJ'l»H;t l l'ihH*-1!HO-'ll<<l 



WASHINGTON, PA. 



NEVSTADT- 

PERRY CO. 

S-JG-SSS-^O S. 18th St. 
St. LottlM. II o. 





Carriage Motors 

For Bicyc'e, Con'act 
or Jump Spark 

One Piece Casting. Light 
Weight. Large Bearing Sur- 
faces. Write us to-day 

GRANT-FEKKIS CO. 
Troy, N. Y. 



Ail varieties at lowesi pnces. Best. Kailroad 
i Track and Wagon or Stock Scales made. 
in Also 1000 useful articles, including Sates. 
._ "UlUU Sewing Machines, Bicycles, Tools, etc. Save 
Money. Lists Free. Chicago Scale Co.. Chicago,lJl 



MICROSCOPES 

for every purpose. Our instruments 
are found in all the best laboratories 
of the country. Catalog free. 



Projection Apparatus 




for scientific work. Superior i 



b Opt 
N. TT 



GAS 



Price, 
$15.00 




ENGINE 

IGNITERS 

LATEST TYPE. BEST MADE. 



For Marine, Automobile or Stationary 

Engines. Fully Guaranteed. 

Write for Circular. 

The Carlisle A; Finch Co., 

233 E. Clifton Ave.. Cincinnati. Ohio 



OLDS Gas & Gasoline 

c ki o i ki c o are ma ^ e in " 

CNulNCO devoted entirel. 
manufacture ; "by skilled 
tntrineers and mechanics 
who have given a lift- -time 
io the study of this work. 
Each working part is made 
mechanically perfect. 
Stationary Engines, 1 to 50 
h. v. Portable Engines, 
8 and 12 h. p. 

Our new illustrated catalogue 
gives fuller particulars. 
Olds Motor Works, 





?8u USE GRINDSTONES P 

Lf so we can suppiy you. Ah sizes 
mounted and unmounted, always 
kept in stock. Rememoer, we make a 
specialtyof selecting stones for all spe- 
cial purposes. IW Ask for catalogue. 

The CLEVELAND STONE CO. 

2d Floor. Wilshirc. Cleveland, 0. 




A Xmas Gift for Those Who Love the Walter. 

Style illustrated is 15-foot boat. Pract 

cally inde 

Btructible. 

Seats 5 per- 

sons in com. 



fort. Equip- 
ped with air 
chambers. 
Cannot sink __ 

to row. The ideal modern row boat. 
Especially desirable for family and livery use. 
Write to-day for FREE catalogue. 



A "Mullins" 

Galvanized 

Steel 

Pleasure 

cSTd S29.00 Boat 

W. H. MULLINS, 384 Depot St., Salem, Ohio 





E 




GAS 
GASOLINE 

1903 catalog ready. 

CHARTER GAS 
ENGINE CO. 

Box 148, Sterling 




CRUDE ASBESTOS 



DIRECT 



PREPARED 
ASBESTOS FIBRE 

for Manufacturers use 



FROM MINES 

R.H.MARTIN, 

OFFICE, ST. PAUL BUILDING 

220 B'way, New York. 



H0R0L0GICAL DEPARTMENT 

BRADLEY POLYTECHNIC INSTITUTE 

Formerly Parsons Horologieal Institute 

PEORIA, ILLINOIS 
LARGEST and BEST 
WATCH SCHOOL in AMERICA 

We teach Watch Work, Jewelry, En- 
graving, Clock Work, Optics. Tuition 
reasonable. Boar.i and rooms near 
school at moderate rates. 

Semi for Catalog of Information. 




SHOE BLACKING.— FORMULAS FOR 

liquid and solid blacking are given in SUPPLEMENT 
Nos. 1213 and 1239. Price 10 cents each. For sale 
by Munn & Co. and all newsdealers 



The New 
Spinthariscope 



RADIUM 

invented by Sir William Crookes showing the marvelous pro- 
perties of radium. Spinthariscope slices for any microscope. 
Each instrument is complete with partit'le of radium. 

The Spinthariscope, postpaid. - - #!».00 

The Spinthariscope Slide, postpaid, 7.50 

Radium Bulbs for .Medical Treatment. Stnd for circulars. 

WILLIAMS, BROWN <L EAKLE, 
Dept. «>, ttlH Chestnut St., Philadelphia 



MARINE ENGINES 



1H to 40 H. P. 



1, 2, 3 and 4 
Cylinder 

Launches 

17 to 50 feet. 
Send for 
new catalog 

GRAM* RAPIBS GAS ENGINE & YACHT CO. 
Grand K lipids, Mich. 





Mistakes in Addition, 

Office Headache, 

and mistakes in carrying forward 
don't occur where the Compto- 
me eris used. It saves half the 
time in doing- ti^e work and all 
time looking for errors. Solves 
with great rapidity and absolute 
accuracy all arithmetical prob- 
lems. Why don't you get one I 

Write for Pamphlet. 

FELT & TARRANT MFG CO. 

52-56 ILLINOIS ST.. CH1CAOO 




For Hard -to -Shave Men 



Tlte man wren & tender skin and a tough beard zc&y nowshavt 
himself with comfort— a razor has been made for him. 

Theonly safety razor that is both.ta/eanda real razor. It is 
"The Real " Safety Razor. It permits the correct draw cut. 
Cuts clean, smooth and even, has a rigid handle that gives 
better control of the blade than the folding handle of the 
ordinary razor. It is quicker and easier than any other razor. 

The safety device is adjustable to either hand. 

Very finest steel, full concave. 

Price $2 at dealers, or from us if dealer hasn't it. (2 re- 
turned if it doesn't work to suit you the first time you use it. 

GEO. W. KORN RAZOR MFG. CO., DEPT. F, LITTLE VALLEY, N.Y. AsenUwaoted BTerjwhtM 



1KRM 

SAFETY RAZOR 




AUH CH-BESLY&cb 



15 to 31 Clinton Street. 



A.W. FABER 

Manufactory Established 1761. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, STATIONERS 
RUBBER GOODS, RULERS, ARTISTS' COLORS. 

78 Reade Street, New York, N. Y. 

GRAND PRIZE. Highest Award, PARIS. 1900. 



The Largest Exclusive 
Gasoline Engine Dealer 
on Earth. 

ENGINES 

of all makes and sizes. Station- 
ary, Automobile and Boat En- 
gines. Propellers. Always 
ready for immediate shipment. 
I can save you c.Q per cent, on 
a deal. Write me for prices. 
Automobile castings for sale. 

a. ii. Mcdonald, 

38W.Rando]phSt.,Ohicago,M 




PKketGtilUKtiinje 

for Gasoline Rngines and Automobiles. 
Convenient and practical. Tells whether you 
.Ret the grade of gasoline you pay for. 

By mail, postpaid, ONE DOLLAR. 

Apfel-Murdoch Company 
Chemists' Supplies 8S Lakes St., Chicago 



Tohe HONOCO g^gg- 

MADE OF PAPER AND WILL LAST A LIFETIME. 

This is the only strop ever put on the market that is 
guaranteed to give perfect satisfaction or money re- 
funded any time within one year. 

The HONOCO Strop reduces the science of stropping 
the razor to a minimum whereby any one can strop a 
razor as well as the expert barb»r. 

The strop does the expert work and not the man using 
it. By mail "75 cents. Send for description. 
The HOPE NOVELTY CO., Bristol. R. I. 




>M AN EN EM 
#T0 

•grease^dirt: 

On Your Hands 




IlAfeb»™j 



GRANITE ROOFING 



The Standard 
R.ea.dy R_oofir\g 

Will resist fire longer than any roofing mater- 
ial with the same range of adaptability and is 
not affected by steam, acids, heat, cold, rain, 
snow, or chemical fumes. Easy to lay and 
always lays smooth. Send for photo pamphlet. 
EASTERN GRANITE ROOFING CO. 
Irving Building, New York 




MAGIC LANTERN 5 



BIG 



Exhibitions with Magic Lantern, Stere- 
opticon or Moving Picture Machine make 
money. We will tell you how. Cost light. 

I Send for illustrated catalogue free. 

I Magic Lanterns for Home Amusement. 
UnAllie+nr MFG. OPTICIAN, " 

I mUAMIoltil, 49 2*a*sau St., New York. 



Our New American Gun 

Just in— 

10,000 Breech Loaders 
They go to quick buyers 
Send 2 c. stamp for catalogue "W-^at Bargain Prices. 

H. & D. F0LS0M ARMS CO. New York 




CRESTMOBILE j& 

$750 

The most logi- 
cally construct- 
ed car made. 
Write for cat. 

Other models 
■At $500 

a»d $550. 
CREST MFC-. CO., Cambridge, Mass., "J.S.A. 




Back Lock STEERING GEARS. 
Spur Gear Differentials, 9 Models, 

for direct or chain drive. 
We make a specialty of replacing worn 

out steering and equalizing gears of 

other makes. 
Also sprockets for all chains. 

BKOWN-LIPE GEAR CO., 
S00 S. Geddes St., Syracuse, N. Y. 

YOU ARE~EASY 

If you need a carpenter to help you repair your roof witli 
Warren's Natural Asphalt Sand Surfaced Roofing 

The best and most ser- 







Warren ChemicaJ & Mfg. Co.. 18 Battery PL . New York 
If YoiTwant the Best LatheTand Drill 



m 



viceable prepared roofing 
on the market. It is dur- 
able, fire-proof, and does 
not require painting. 

Comes ready to lay in 
rolls containing 108 sq. tt. 




CHUCKS 




Gre-SolveiYt 

Takes off everything but the skin, and 
leaves that smooth and white. 
BOXES, 10c. and 35c. 

■' milks ahead of soap." Sample sent FREE 

THE UTILITY CO., 227 Greenwich St., New York City 



EveryMechanic| 
Should Own It. 



iSjSiwn BUY 
! 1MB WESTCOTT'S , 
ifljfle^l/ Strongest i 
k*/x^\W. Grip, Great- \ 
est Capacity 
and Durabil- 
ity, Cheap and Accurate. 

Westeott Chuck Co., Oneida, N. Y„ U. 
Ask for catalogue in English, French, Spanish or German. 
First Prize at Columbian Exposition, 1893. 

PERFECT- PUMP-"POW E F?7 

is attained only in the 
TABER ROTARY PUMPS 

They are mechanical 
simple and durable. Will 
pump hot or cold fluid, 
thin or thick. Requires 
no skilled mechanic. Most 
power at least cost. All parts 
interchangeable. Made of 
iron, steel or bronze. Can be 
driven by belt, motor or en- 
gine attachment. Large Illustrated Catalogue free. 
TABER PUMP CO., 32 Wells St., Buffalo, N.Y. .U.S.A. 





TYPEWRITERS 



ALL 

Makes 



All the Standard machines SOLD or RENTED ANY- 
WHERE at HALF MANUFACTURERS' PRICES. 
Shipped with privilege of! examination. Send for Cat. 

Typewriter Emporium. 203 LaSaiie St., Chicago 



Montgomery & Co.'s Tool Catalogue 

which is thoroughly up-to-date. 704 j 
pages and discount, sheet- 
Sent by mail for 25 cents. 

MONTGOMERY «L- CO., 
105 Fulton St., Nov York City. 




f, '-TOOL. 
§| CATALOGUE 



i Catalogue N?2I 




The Waterless Knox 

SIMPLICITY 

RELIABILITY 

CONVENIENCE 

The success of our patent air cooling system has been thorough- 
ly demonstrated in years of use. 
Many details improved in 11103 car. Catalogue on application. 

KNOX AUTOMOBILE CO., 

Main Office and Works, SPRINGFIELD, MASS. 

New York agency:— H m. Davis, 146 West 39th St. 

Boston Agency :- Reed-Underbill Co.. 41 Stanhope St. 

San Francisco agency :— Nat'l Automobile and Mfrs. Co. 

26 Fremont St. 
Philadelphia & Pittsburgh Agencies:— Banker Bros. Co- 
Chicago Agency :- A. C. Banker, 456 Wabash Ave. 



GUN METAL, 

He art, Square. Octagon or Round Cases, 

SILVER 

Open Face or Hunting Cases, all designs. 

GOLD FILLED CASES 

I nail styles, Plain & Decorated Enamels inColors 

SOLID GOLD CASES 

Open Face or Hunting, Plain or Engraved. 

Catalogues and Booklets sent Free on Request. 
All our manufactures are fully guaranteed 

For Sale by all Jewelers. 
The name New England is on every watch. 

THE NEW ENGLAND WATCH CO. 

Milkers of the Watch Complete 

NEW YORK: CHICAGO: 

37 & m Maiden Lane 131-13? Wabash Avenue 

SAN FRANCISCO: Claus Spreckels Building 

LONDON: 7 Snow Hill 

t "■»"" "■ "~ " "" 
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PRESIDENT SUSPENDERS 



Now packed in handsome individual boxes for Christmas. 50c and $1.00. 
Any shop or by mail." > C. A. EDGARTON MFG. CO.. Box 222. Shirley. Massl 
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